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The bulky volume you are holding represents the solutions to all the 
problems in the 3“ edition of my textbook Complex Variables with 
Applications. Both Michael Brown and I have separately worked through all 
the solutions, but I can say with overwhelming confidence that in spite of 
this redundancy there are some remaining errors. Please tell me of any that 
you find. My e mail address is David Wunsch @UML.edu (note the 
underscore). Those preferring an older medium of communication may 
write to me at the Electrical and Computer Engineering Dept. University of 
Massachusetts Lowell, Lowell, MA 01854. I promise to acknowledge all 
e-mail and postal mail that I receive. I would also appreciate learning of any 
errors in the textbook itself. 


I plan to post corrections to both the book and this manual at the web 
address http://faculty.uml.edu/awunsch/Wunsch Complex Variables/ 


This manual has been written primarily for college faculty who are teaching 
from my text. Whether it is to be made freely available to students- perhaps 
at the school library- is a matter I leave up to each individual instructor. 
Notice however, that there is little point in assigning the textbook problems 
involving computer programming if students already have the MATLAB 
code supplied in this manual. Regarding this code, I must assert that 1 am not 
a professional programmer and I'm certain that in many cases the reader will 
find more efficient ways of solving the same problem. 


Finally, I must apologize for the idiosyncrasies of the handwriting. They are 
my own and not to blamed on Mr. Brown. 


A. David Wunsch 
Belmont, Massachusetts 
July 8, 2004 
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< Sun o4  lensths of namins two legs, 1.6, let 2 
(hb) Te = and -Zv are in Same дивной 
ЯЛААМУ will fold, e,  ?, ам?а are ай Opposite 


оби, 1... MSZ -. Mat +269, 1 dq 
ОУ intese, 


222 Fron faure, \ 
T е" LZ M-N 
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kndh — 257 f a. lf: \a pz ае 
(o) нач — length [24 \ | 
+, ким fal 


Пе(етайебо partial have 1 taal 2 1211 - lel 





New ce (а la | 


th 4,x% =. 
— = & ! lensth ts [eif 
ta Ales is [ery 
lated > (#4 -(81 mas ғай 


ch ds Р. 2; 


бес 1.3 unti үм 34, (b) ы 
Explavahon fan (1.3-20) 
14 (21 > Mu си | (ewt - lei {| = leai- [e] 
14 |=, Lz [z~ 1 then E lat | 2 С | а ҚТ. 
Thus by Using | [2 1-2, 
vile: tl We alwa 
risht hand side. н осо repaired 





l.i. M i |Z re „ү т 


(%.-%.) (3.-2) t ҒАНЫ» = i 


[2. lest -2. 2. - 222, tle, ү algo t 212774 [A 


= alaf + мер ged 


À “А 12 irta] 
yn = (Et £4] 
P= (мі, ٩ = lz, | 


We shows Lot mt rip) 
aj (FO 2412, sinte Р-{ isa 

Р“ -®РФ+%*°> 0 
реке 2 P4 

2P4 = p't$* 

P^4^742p$ < LPF 24 | 

(Prp € 2 Ot q") tale square root beth sides, 
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* e ~ 2. 
(У) Take J ғ) 4 = и z| , Prt = [Re*| + [Inz] 
= [21 =. Thus using Же formula û part (^) 
we have: (Resi + [Tne] < үзігі? 
ov (6 zl + и?) < yz |=! 
С) 1+5 < Va VEO. The legt side 
Of the preceding is = 2.732... . The той} side 


[s YZ s2 = 2.828. Suite 2132. < 2.828 
the inequality has worked, 


U), кө жамау Gog) ee, <b. = leel: e] 
Take a = di, then [Ret x Дит 22. әке Ua lel 
= Va Wira, and 222. | 


шш до fes pe 


л. Mat | 


Ti 
азы (а) (00) = 1-а +i (arb) 
GAY ( (146 a) Crib) | = GAS (1+1) + лбу) DJ 
mof Cri a) са) = аль || - Al + ( (arb) | 27 


Оло Сло} = Там! ® gae Cue) = Жам" (b) В) 


ang [ 1 -abti (Ай) = Fac! ath EJ 
l-alo 
Use B) ака [5 th 6] ам) 


Get tar! а + Tab = tant (Ate 


бес 1.3, woh 43 tenth, 
p sauli, bs 


А к ЕР VEA f 
tow! L ¢ фам = Ша БАСЫ tan! (4) 
-d © 
Tow! (1) =}. . T hus m- 4 ( df (d) кам (2. 
<) (се) ии оно = ti Ah +i (arb) (181 c) 
l-ab -ас-; + 
| [с-а 
OAS Kittay (ir ih) Citic) | = Gy П-аһ-ас-ьс ti № 


| [ачяс-Ь$ 
on sliti а) + es (1t LL) tang (iti с) = His 


Батча к taser! hb ptawic = or | She akc 
| 
м 1- al-ac.. бе 7 
T Ec COMMUN 


ву [ee > Gite) — э@е (в er) 
= Bh + ва t 2, Z4 Roc ЛЕ ЕЛІ аша) 
Thus ІМ АУ = lz, шасы ae, Гг, =. | бу 
Now. ] Re zax | < ғ, (= | & Це. | 
а” + бе (аъ) < 


~ 


This (nphes . 


le [+ [21 + 2 ledled & 
Lombining GN and U) we have: | 


[titta] < Zi p e (a. 1 "+ 2 (zl Le «d 4.2.4 
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Gan E-E) = в. ай - 
7 нЕт [ 99 tox Nob : 
240.4. 5,3. Bt SES ج‎ ahe (2:1 ) 


Thus have 2,24 “= | = | + ا‎ 2 Re (=, 2.) Ged, 


№ 
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22.15 pos. Aga 
ER sx] = tz, ear е-:7- 2 fee (Е: а ) 

Tale |3 -ayl тд, |[гё|{=Ь, = 1 < dec 

Thus have gy. рт стае (1,6) о wow 


Re (TC) ~ C ѓе €, = С fe, |] (25 2 Cb U2 
thus av~ b™+c™- be Се оС gea 
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4 КГ. SE и s -7 ^m" 
4 о-у а s) 3. 21 
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yalue, сие 31 
э ЫЧ. 
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24 21, 


ашам 2T, eur ЛМ 
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— A 
sme: V po (л-к Єй 
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(n-)? KQ 
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tf wis Ae, dam IS Af a£ 
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سي مه‎ 
Іс n "5 odd, Ж d bor оз far 
Thur Gen? = 
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S- -zw GA 


TAE 
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pn n 
(ох 8 wi smo)" Со -~e +1 эми 1-93) 
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a e te‏ س 
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x CIE іші /A en + AKT kol 
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EN dU Кы EFE — 24 
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бе" e — گے‎ АЕТ PEE 2, 3,4 


V2 € ГЕ — 





Оо | ہی‎ м {з= 217 
V2 ^o 30 

E = e [27] - (s [trf] к-з ЕМІР 
{з felt 

А ШЕМ m Діл! k= 
E s | 

ат 
‚< (1® рас > values 1, аз), a ($ 


CU pe ante 1, ев), E 


, these toacdher we d 9 
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Y \ | 
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эше. 
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KU We will Che os ю-г.. Thus и = /. 682 eus 
We will rade this to £ power, Tes (163 fy] 1/5 
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4 
е) / 
- 1682 
[+68 | £ ч + poter Бей іа: 


= U p 4,зкт - 
2 2. 3 x* - 2 (ул + BKM К 20,1,2 


Sukad 4I 
-IT 2 | 
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when =o, the root Lo 
Laken каш do the 4 Power Yields -( 2. 






zd K=O 2 m | Й 
— Thus W at + 2404] Ье Satisfied Е 
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ШАМ Gd. qe pifate\*-b ute 
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(2 2-0. E ‚ Take $$. roop 





тс. 


beth sittes: , 
ш ete - — la 


Z -L ^ t 
Ex + ун = * + [2% -44с] la 


" ES this 


Notes 14 Osh, 
№? Иесесках а has uh general 2 
* ae о roofs oy үшіне that are negatives 
04 гост: b of each obher, 
Of eoch ober. S RIA ыды — 
РТ. Suppos к= bat c26 
n - — 
тео 
These arene enuqata. OOPS awe 220, e-i o 
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Шы ах 









| 1736 ti - 9849 
-.4311 ‘+ ЖЫ 
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22! У > Vr zs ET TENE 


Gun of roots m Vr с15(%) cis (E E) 


Jeno 


v) Lun of voci т Mr Cis E, [cis эт) 
= (P as Tes emn 


— [б] ASR) 
]چ‎ te ree, ahs a 6 
= [Гол +0 smg. Ned оет 
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Фл 2 fs abla Jn (SF фаіат e 3” ŞU ad, 
е poem B fa. i posible than up 2. 18 positive 
am 4) әх E. да pasate Hen ал 9. ж matie 
Thue ga Аа, 
b) Te -T 49-0, then дла 2 


4th queda d^ er 2^4 u adnan Миг 
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де ant e eur қат 
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Lh 4, P34 


sec 1.4 
za | continued С) 


a — Tle г 
— и 452 E 





3019) (дл th) = (ии) ^ S quare both sides @*-b ti 24b = Xd y 
£a rare Lerresponding pars: x-a-b', y= Zab. 
b) Now if Ухо it fellows (snie ута) thet АХО, 
Thus be у[ 02а) . Eliminading b from X7 озы” we 
ave: X= a~- ta or 4a^X- 4 at- y* оғ 
| уй X- -yY = Using the guadratit formula we 
де? 2% V xy“ The minus Sigh Must k 
= ^ 
reyeted. Recall that yvXo, Ця the minus $10^ 


Would require that AY <о бю КР possible SINE c. 
ls real, 
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how have: prs x + Ха _ ак ب‎ - хаух 
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à) Ч= 24) ‚ Ж yro , & аш b ave of like sish 


7 hus 14 choose plas > и in 5) You'd better Choose. gu 
sign v^ 6) 1% choose ANAS Sigh ій S) must 
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е) зи Y*?^b, fẹ yeo, dkn a ard b are of 

opposite sn. Thus Aplus swn ih 5) Means USMS д 

MINS SION i^ €] and VILE- уем бо. , 

£) T£ y-0 then (N and Са) become X-a-b* 
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буй le Must be zero, 14 X70, then хах 
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д. =. If X«o, thn x-g*.h* is Satisfied 

{4 anl ому (£ Azo. Thus а-ы” — = 

— VX . 14 кто, thn ха requires 
Need (cy Take X-0,yY21 , Thus ^ zt Vi 
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bott, бом (зу ом (6), Sinis Y >O, û ом b are og 
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hke ефи. Thus | L de. ot Ll 
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1a) Lek e-CcislO, Assum moa. thy,‏ 


фм m 
- : 6 кт Чи 
2 Vr cls (Sum) > - we [eese 
“т 
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je -0 21,2... M-i 
qom pum - iE | <! 79,1,--- mai 
r is JE + ет | = 
m т m yn x 
| -m 
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2 cls “С. [1] I-- 0,1, M- Th« Preceding is 
5. 
ic’ а, ... meat not nC 5гае У onc, 


14 m <-i, the same arourunt applis except tht K 
ana 1c! both ranse [ат 0 to Imi- 1 Қ Thas zilm — 
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b) Yes, we сам айдай: find roots 2M and gim 
such phat g” zm. 4 In the expression 


с 5 ES исе) we Cheose je =e. 
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(в lok += г cL sie). First com pute G^ * = 


n o т ка 
[г Zn д ут | ы ics к 20,1, ---Wi-] 
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man а ` 
fe "= (Yr) UE) оч | 9 E 
То prove that тез 02 and (3) are рома gets of Conplex риме, 
we need prove only that the cet of пили asfar] kc zo m-i 
is dhealt the set of numbers МЕ ит и 
Үл x's —“ 
The Sct of values of cis (ат — 0, L m-i . 
{л two \ike 2 yn 20,“ wv) are all сінмнмсіу giistinct 
All ) SING as we кури) 
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velues Ty V^ Эм ampi plane, with spacing of 25 between 
| 3 15 easly proved ang is por Sven here 
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thar аз( am ; кі-о,-йфмч) К ash of m дикие A A 
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1 сит - , кии h ую" 
“ж $$ e cis —— ) - es( мел б Where k 
и Сй m 
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by Г иг k-k" - 
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m БТА . hat " шел — 
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ум Я V 
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m m f 


. me that 
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xu к? èe = jalune of |»‏ " 
X = Valie og [^‏ 
arde‏ `5—« 
radius Í‏ 
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To‏ — ا 


Qu, R33 


| Sec. 1.4 ПНА 
Eka 


ҒАН: = cis@ ^ Proben 27 formula, re 

2 | : 
әу... бе) > Le (cise) 

Тыл: теб Ө + (cise) < ا‎ 

Now 456 TM ores The 

jx С1%9 tots (uM rc SGA °° 
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[рен 
au d MATLAR: СЕ —.non- 1.107 
шад, Matlab: (= l>) I 13 3407 - 6.707 = 


25%1%- 6.899 which Xt 
La a ? tis = tis E = | pi sm E 


= { 5" 1 : 
cus (егі +1 om [SF |= -.197- 67107 
хаті 


чи 
لا‎ 


To raise the preced 5 


to the {© power, HATLAB 
wit use pono. 443. 


; s 
Thus (-197-% 107) ш DA. ыу 
ле 


(Ме du net recover i because in compu rig 
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x lne x = ol» 


а) la = Im(ati) Ето 
X = Y4l 7-2 X-1 





Y-X-I 


s| REY Im (ze) 


X> Ya) y < Х-1 
tent! 
4v <x Ys) She shaded 
< N arta helow the line У=Х-1 


but pot мифи the line 


4| Rel) < Im Ge) AS уз! 


The aren on 
the |до and 
“me Shaded aren 


Ж * 
NPE „т 





Ch4, 2.43 


Зес ой 1:5 


sl гар (гу < Im (214) 


| x xs Yeti 


а УХ 


The aren btwee + 
linés Ув sx 

Gnd K--1, not nduding 

points Or х--\ but гиси; 

these on у+і= x 















The points m and outside 





This arele 
an ёё - хал = TI Since («t s 
ІЗ х= X X"-X*4 =O 


беу, =e) Onde of retis a 
Сетей at (4,0). 
4| &(O- Тм) — [enna | 

AES Satesfiek iç хло, Suppose 
XXO, Divided by x! = 24, y = (г. 


Answers |хто, -%4<0<9 — utro] 


ch 1. Р. 


Sec LS сол" 4. 


А (< р (27) = Re (30-4 +i 2X ] 


X < x^ 
^ X E - p" 2 - ( 
(ы. y x 4 >0 (к 2) ^1 > = 
v) < : 
| соте 
Solubion is 
shaded à. Y€ д. 





bounded by 4415 


«t of hyper bolas 
but not including the 
hyperbolas — thenselves 


MW Suppose ет! 2:1 [2-1 = О 


Answer fs duse Centered at ormin 
wth center punched out. outer rads 15 
1032. 


fal 


Graun lere Faiz Lose js included] - 7%. 





cht, pas. 





А is nearest distunie 
wach Is 


AT 5: 28 
b is furthest distance whch ts Note cos “ (ут 
(/ +1. | sma = И 
То set ordinates of (9). — ш 
X word = +, + (0-1) оо 
de (Sr 24-9 , у coordinate r (E) зик = үй- 
Vs 8 


Ginilarly to get X ‘ро nate 240%: -l + (VE +1) ољ 
and ¥ coordinate. (ани 7 > \$+! - $ +5 
Vs 


Н 
Sd lz- (С: -а0)|>3 


от 





|ztitac]23 


ii [o< le-ar] <4 | 
6| Lel[z«i-scl < 

E oe 
ا‎ 


xh рд, 
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This nob the onl X 
QansWer 


QA the shades area 
The boundaries are NOE 
includek . This ts a 


honan snie open And 
connected . 


ans. Is the shade 
area, but the boundary 


points that lit ой the 
ares alon jail zt and tza- 


are not (п ида. Ts a даный, 
Lopen and onn ecteA] = 


ans, із th ehadal 
area and includes 
the points on the 
poundariés . Not a Донат 
wnnected hub not open. 


432 There are Ұз points wanton do hath 
ЕЕ Not 
А andB. Answer is the null set, най, 


asf #120 . Th oriin (zo| is a bounder ¥ 
ы. 


34 "S0 Вомику poirits 
ұң j An +k ғы 6» 


the circle [z-cl= 1 


4 
The, do net ыу ho the set, 


ch, pas 





as\ 


implies 








poundarY points are en circle 


[2-21 = 3 ом do pot lel» to the 
set and are on circle le-tlz=2 and 


dx belong 
ab | 


ГЕ! > 4 . Boundary pomts are on 
arcle (21 = { Garg № belong + the set 












Lo«le! z O um pla that 


аар ThE оГ OL the 


w ce’, fe: ete 

Each elenent < а boundary pont [drwa small 
arde anunt СЕ). However, (66-і is also a 
boundary poit but dees not belong +o the 
sel. £very neighborhood of i ontans menbens 


of dh cet as well as pots not belo ng (^ То 
the Set. 


Set ar 
, {4 е 
Le ou 


2%} This cet - | ege (< 5 [o -і< x <5 | 
The bounder r points ak on Не lines X=) 

ам X5 (е<0<4) "а get is (ір 
bec euse tt towteins gil bs рол A n? pits. 


24\ The boundary points he alongs the lines 


әгі [©94%4%) ам къз مج‎ «42c]. Th. points 
zu donot Іміг to te set... Satis nat close 


cha Pag 


<< 1.5 
30} The set o4 ponts се, ie le 


has boundar ¥ pont Le т шей does 
not belong ро the «ct. 2. set fs not 
closed 


31( Мо, à boundary pont Is kot wecessanf{Y an 
Consider dex хамр the 


із 


Accumletion point . | 
cet «олмей of Just Жа ohe pont 220, 


This pont {< о boundary yont but hot ам 
о Cc nM tt ow pont. Аи? heish гіме ef ==о 
ана ИЖ йай any elements of the Set ехсер С 


ж-о. 
2al fec problem 28, the ассақша bron pomts 
ace АҢ the points in He even set 
For problen 24, the accumulation potty are 

al poikts th № ЕСЕН plus pont ом 
He tne, Re (+) = 5 Гот x-- — o < A <=} 

| Ғоғ problem 30, Tbe only accuny latior point 
1S at Ж = L 


33 zd 

33 | Sw (FY = 0 .. fen, X Шу 

п iS an tnteger, We rfe ¥=, X74, nzi2, #3 t4. 
for û SoluboN inside the unit circle, The points arc 

on rhe real axis and cluster û bout %20, The 
Accunulat iow point 15 @=0. (Tt docs not betons to 

the set since no findo valle of n шй Produce 2-0). 


To prove that 2 =0 is an ассам, РТ. : "Lu Sensu er t 
where € »0 is ап arbpiptn 5. ЛИЙ 
ners h bor hood lz <Е. Now consider a: брак ут А 


4*0, ow X іс cnm such dt О <Х<Е ола 
i ` . 1 — — 
x 15 ал intecacr, This point belongs To the 2/4 sr 


\yes ал i сө AAO neigh by 
"en We ewe Жанна” of Reo. ИСК 


ем, Р-4% 


341 Sec 1.8 


| 
(Ná 
45% a point on (21 =1 


Thus the unit (cae ki = 4 dex projected onto Ahe 
equator of Abe Sphere, 





The poinr P es proyecteot 
ento а point р’ lyons oN 
The equator Of the spherc 





The pomis inside the unit arde 
Oct poycted onto southern 
(lower) hemisphere 
rot including the «фео 





unit саас дей арығы onto 
iS similar фо th оис above 
i Mage ot irterscction ato, (North pole) 


prede of ¥= -xX 


х 
c The ponts outside the 
northern hemisphere. Figure 


ss] р гоу со 
04 у-Х 







prrerscerion 
inane Oti at (2.9 cuit) 


МА 


c« 


сопли, next page 


сес 1.5 «ий 
Kis) 
e gation о f this 

Ine ч x 






— PA “X l 
У і 
: Y mM И tv} 
x ; — 
Х.У, ' 


a) Equation of Je sphere: X 4Y* (Ч 2) (Qu) 
Note Дам (1) and (u) that узт х, 9-3], узу, 0-3) 
Use this U^ the 2«4uatioN Of the sphere. Get 

X W1-0* 4 "d -N> т 
‚ Ж | WY (X-3* + G-t) 4 
Pu A. + у= г Thus г®(ч-уз+ (х- гу = { 
1. Е E: 
ог y [арын Ө е а 


Using the quadrati pennula we solve the precedine, 
oe for x. We get two. roots 


4 “== ana 4 = 4 А {АЈ е discard “-! ав bens 
an` obvius solubiow (566 the above figure) ane 

Keep y- үйі шо ХОУ (эн з Called Y the 
roy lew NS 7i X,"t y, ti 

Y STAtercwt) . Now refen, to X= X [1-3] 


ом Y= у. [1-3] (ak the top of his paste] and using 
4-4! (зм found) we have: yi x fi-s] ЕГ кү,“ 


я - `+ a А 

Сум\аг( У ұла у, (i- 3l - у, > Xi жу; | ы ix 
Е X 3Y + у 

% Ху, >т” 


Using the 44 uA bons бом (a) * 





ХХ, f ype г” fo x yin У, 
"rt (+г* ' Der 
~ ^ ~ 
X П + ү! = Ха + у,” а хау 


The radus Of the circle onthe sphere is — 
Contd nx} ра. ч 


— N” 
Ger)” (Уы ON 
— 


cha, Psy 


з 
6 
0 
| С» 
n 
мли. 





( 
‚у, 
р! 
е 
X 


[^s 
= $ 
ум 
ксн 
ф 
& [s 
1% 
г 2. 1 
4 
4 


© 
ht р 
.5 
2. 


2 


The Complex Function and its 
Derivative 


Sec 2.1 


D noke that the 
awen funchon =0 
№ x- 

Kz ЖЕ, xam 


deno Hina boc ot the 
| z-ti or 
atin TT-T z 15% 
ov AOE 21, 3 
Thus f is defined -everywhere mh . the 
Jonah led. ме LA dels Яо be defined 
nowhere in lal < 1 
al The ports 2 +L les № domain 


(#1 1. The Жиғабал is mt dred at zit 


& хан and Xx 4 





У t үз T4 
GeX-9 here 9^ this line 
Ur? *-0 ondi he. Thus ih the domatn 


еі<2, €@ is not getind at 8-56 


or aš омў points on these +wo lines 





Xx = £ Tiz, = qT 4 e. 9 < \+- теа 
NUR The даме 
ál | = x М |z- {ОЁ [<= lies inside 





* b this аке The pus ti 
ge outside this donan | 
ox О 14 х Е 1 Points o^ the — 
хет gayer ае in the donan 

E 


the Lunda 15 unde Ard . 


sl م‎ (+20) = (аз Е = 1446-7 +] 
=~ - 244 


à is unde fined. 


21:55 
as — 
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сес 2.1 ити 


7. | жау + l. + Im Cora) 
| TE 
= i 2% { 18 = 
3 
= 46 * 8i 
5 


$ | +52 


= jtal 
ft tisma 


S403. 9093 
= 2.1055 56,534 


Я l | ! 


— — ص 
- 











= Xt Û + | х+е(7+г) 
ш, +1 
EST LM Lj -_ x. T" р 
Kt Un хе Q e) 
V= -> (уз!) 
X"r(y4n* 
"hs gie m he VT eM ud 
* хт x AY 
|| = = ` ) y= = у 4 4 
Td XTY* 
ال‎ xetA el лаи MER 
— ATY? 
iim XtT.X 5 = y- y 
хау ETT » 
ау Kein) Gein) = Re aN + 3x CY i екеін 
ц= х2-ъХ 4 4X. 
Y= FF 


. {= -Ф 
13\ This is just the conjugate of раған ]2.,wnt& (ғ) 
Aux УЧК, у= -З КУФ у-у 


haz pax 2- 


Sec 2.) ин? 
a 








xt ZM > l pes) + 12 (2-8) x 
L 
на +e a32. L&E 
Е + Z F> 32-13 
164 7- + wl om wed. 
= +z ЦЕ-& ) > 


Y 
х 
a 


zee) 
ك‎ ies cont) 


е -(-9) «i(esg)- 





«Т 
x will a x«i + х+140 





# (5 Same as previous 


wit cz T 

















Ө із سس‎ 
^. i О $ о ` ы ! ы 1 
b ji — | ы ممه‎ + 
E rl И 
4 rite amia id w plane 
> т |е 
a Wz et Values of gave дз 20, 
м ^ = jm `4 
d 
~2Fal 
=i 
2+а‹ 
- 4 
aa) 
لد‎ aA to T EL ан 
= AN +L 4 ti — 
(ші nU 2 = UE 
— =? — 
а $ (=>) — fO 7 Ё+( 
; =, | 3 | 
EE (fm) (a «iei Zai 
| prom shi =- x-i ly?) 
ati) = سس‎ ----- 
эз | £C ) zai X +i (У+2-) “+ mo 
X ps - +2) 
ee И = >, V е QU س‎ 
хт TO Kt (ye) 


he pase 4 


$ргор26 (а) SECTION 2.1 
т=[0:.1:1]*1 
2-1; 


\=7.^2+2; 

u-real(w);v-imag(iw); 
plot(u,v,'*');grid;axis([ -1 2 0 31) 
title('PROBLEM 26 а") 


PROBLEM 26 a 








Che page 5 


$prob26(b) SECTION 2.1 
tz[0:.1:1] 
z-itt; 


м-2.72%2; 
u=real (м); v=imag (м); 
plot(u,v,'*');axis([-1 2 0 3]]sgrid: 
title('PROBLEM 26 Ь') 


PROBLEM 26 b 





Ф. 2 рад € 


xu sec. al, 


$ prob 27% section 2.1 
х=[-1:.05:1]; 

у=х; 

ІХ, Y]2meshgrid(x,y); 

д=Х+і*Ү; 

ме-1./(2-3%1/2); 

wm=abs (м); 

meshz(X,Y,wm);hold оп 
title('Magnitude of 1/(2-3%1/2)") 


$ prob 27(b), secti 

, ctio 
х»|-1:,05:11; — 
у=х; 
(X,Y]=meshgrid ; 
1. 4 (х,у); 
w-1./(2-3*i/2); 
wm=real (w); 
meshz (X, Y,wm) ;hold 
surf (X,Y, wm) ; i 
title('Re 1/(z-3*1i/2)") 


$ prob 27(с), section 2.17 
x2[-1:.05:1]; 

=х; 

[X, Y] »-meshgrid (x, У}; 
Z-XTi*Y; 

м-1./((743%1/2)); 
wm-imag (м) ғ 

meshz (X, Y,wm) ; hold on 


title('Imagl/(z-3*i/2)') 


che ракс?) 


сес 2.1 


Proben 27 ©) 


vM 


Magnitude of 1/(z-3*l/2) 





cha. Радек 
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М ал (b) 


V2) 


Re 152-3" 


CX 
OA 


— 
M 


A) 








СА 2 pare 


sec 2.) 


goblen ал б) 


Imag1/(z-3*/2) 
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Sec 2.2. 


№4) We need tæ- 4 af Zé fr o«|t -*ol < ó 


LED- Е, (0-26 

8 

Thus need 2-%1 < € ф‹ 12-9 <0, 
Зи take $ 7€ (for example) АМ the сул 
is sais “А the deleved neish ber hood ot <. 


nt 12-2014 © 
of radius Y 


D {CM is defined ar жь 
(and $ (у - Zo). Also liM < =) = Ee 


->to 


Finally В 
ИМ, 600 = Ce as uma 


aV — Mast first show ри G0 2C. To dothic we 


e о 
rapa WO | «m -с[ <є for ut n mes 


But (зс Cait), Thus [4€(G0-cl 2o 
Gnd the peg uinteient |< @У-<[ <€ К саис 


for aut. Now £(@) =С. Thus we have 
a £0) - Са» and ConbınuibY fs prove 
(or all 2. 


3 | Lees eee js a produc аб ndino 
Сил им . ond I +hus Con Ann ous — 


peti jea SUM of — condbinuous Funes, 
and is Хат {ос conrinuous 
4l ity [‹ Constant с. Gontinugul 


2 + 
Z /* Wwnbinyous Сри of 2 tonbiy ous Canes] 
Z 44 15 SMH Of Continuous funcs 
24-0 2- T34 ч 
—— I Dolent ор Continous 


^- 


Ен Lan chivas js тико oxcept (2 t3l 


Chep2 page i 


sec 2.2 | AA} inu ef 


s| 2“ being +k produd of Фи auous funcbions 
15 towbinuows Avery w he ve 
4 





2 *3 2+2, Sun sf annaus functions 
> 54 ni 34 2. a quotint 94 tonhiuor 
Фабио Әлем ар” whee denon = 0 
24384220, E --) چ‎ = -aj 2“ + (wi) 


— — 

| Y* r6» 
IS а 9^ 045 Continuous Luncbions r 
[аер where tari, 2=-3 | 


с | Зи #4 1% wenrinuous fov allt, 50 15 Igel 


(иу {с wownnuous Qveerulare, y, larif + (да 
Са sum of wndinnous Luncheons | is tontinuous 4уесуші | 


14 нор thet X -A c Re. (2) is the meal part 
Of û toni wf Lance ^ and 1S euadere condimuous 
avech hae, zt acy) < the Sun of 

fanckions Hat are Юл, моих Aer y Whe, 


z) S = XÎ 4 Is Conkinwons = AV YW а, 
х= Re LO - Tate) ae wrrrinuous АУ yel, | | 
X. UA id da SKA оф  Cowkinu ous. Fun стом: ‚ +5 Ё 15 tonti диас 
< Мегую Иа, z-i beg 
ert 3.420 2 С * i 
е” ai 0, - =- 
is неде сө nO uS ахирї whe 2 


(s Quotient of wererinKads илмә 


i - мж — í 
4| І 4-9, х>о,5 6) “= 


as хо 
TE X=0, ¥70, g(t) WY SY |... 
-iY muy аз Y»0 
Ic хау, g0 (му _ 


A SW X چ‎ ¢ 
^ à aS Xwo ` 


ү->о 


Q-02X 


[Thus lal дес лЁ exist | 
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бес АЗ — 





с (9 =_= z ut : 

z -3{- 2 (a-ak) (2- i) 
Te Bb we Can wr te the prece din 
б< tio- ; 7 XL i 


G-a) 


Note that И? g ә (eq - m END = t et 
тә 7 L-3i 
Sme ИМ @ -\ ard mE 
iM oi T Суг, «M А 


сод 15 мою @ ғ-( 





ІС we диме #22, WE Can rewrcte 
ae eum as: ee) > eto The Tom 
04 АМЕ expression pn m2 is = 

wo 4606 co = 4 to wake EO) 
continuous at @22 


b) EI? pue _ (24) (2+1) 
= -4(£-3 7-3) (2-0 


= qesen (2-0 (41) — 
Ме (e габ, наз 





&-3U) (2-‹) 
the preceding empties TO GD GU = £@) 
| м (essi) GO = - 8.2 


CUT зі 


Thus 


м (230 (ai) = -8 
Take (802-24, Fi) 2-8 


Chop a Pace H3 


сес al 


ал \Asing деби: regu ие 





z : 
-4 -( | << prided |21 > Ге) 


| 
«€ or <€ , №! 
{te ь 


ізі ігі-1 70 #1: 


Or | 2 - lira) 
FE — 





Су бло, that: 


Now take lei>™ ГУ 


Ізгі > 1-4 > (-1 >o nene ines.) 





EJ е where rela |гі> 4, r»1 
ТЕЗ! С-! 
We require Û < 6 r- 
| — on 1 vile 
or n > 4+ ЧЕ 
T+ r> (+ Je, then "EM < € and. 


[m-i 
i 
1+7 < Е as equ ire Cie eic] 






ac; 
4s a) &- «) (acl is max % 
К | 
Е --0 „|а-}=2 
mer, 
tn. 


max |2- 72, 


[2-i] is mar ‚ When 


i Z- 9065 
thru centr e£ circle 


мах is юше x= 1 * Va, Y= ly 


12-4 = ЗЕ (ы) = v2 нш) - HV xM 
Chap 1 рае 14 





сес 4.2 су! 


3 €) 





(%-% fis ма іс Ж les | 
along lae өзе thru center of circle 


Occurs # X= 1 - ر‎ Y= “//2. 


what 5-21 -= < суа (есу E 


Ти iz^- { 

| la>) - 2х и IS СИТ лимон: 

АХУ d» continuous 
8 The real рау” o£ 4 is x 
which ` We [Смок to ba ои Мири s 

X i$ continuons = Ne le) y ts cond muons = do (2) 

4% KT A 15 Continudus | and the UM sinar y 
Part of 190,0 1$ GownnWuous. тш, the 
Teal part 1S continuous Фо, 44к,%) үммет be. 
Loryoinuous~ 
із) Conder QUO = И, which does 
wt harea Шық as жәе [Бенин өлімі | 
ом hT ~ ‘a which does not haye д Іш 


QS за-ғо, for the Sane Peason, " 
Let £CÓ2- ala th te) -= Wis A lt ever ywhere | 


(pop? pate 15 


сес 2.2. «wid 
——M—M——— 


le | A ley = 1. Uy X20 мә (іні 16 
о (43---1 д} X dem KO 


һӨЗ--)| 4 ABO 

hley= | д МЕ. has Ио het i£ 
ХРО 

^ (+) М2) = -1 4 X xo, but has 

о lect of -~| Avery where үл Goan plex 


plane . 
1} Assume & (=) has а ЦЕ aS za to 


L0 - 4 ди | £12) - a (2) 


lu a Wt as 2-2 to (see Eg. £.2-10 ~.) 
Bur Li- у (9 = hlé) ам hla) by assunption 
gaes not have a limt as ®® сь. 
Thus we @ntvradiik ourselves bY assuming 
thar gth) has ИНК as = Во 
E| а want l >? fral o«la[« 5 
T pu о МУ 
+ 8127, lej« ІР. ЈЕ take 9-48 ue 
ме (Ы? № ода) = 47 
bì "my Ее; К >? for o«la-i] «9 | 
1€ ^6, an» kaif < ls, deed Vs 
2 чак SIF 


Су Ти veal mlculus, one fistingaishes betwen œ amd -2 , 


Thus lH, 445% ам ра dx but 
х-ж0- . 
DM = does not eust Гоңфаес risht and lng? hard (wits ] 
“îng mad Callus, i99 ed, PHS. ; 
лем (гіз? fe ler. >? meos lel > V 
„% (= Ve 
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сес 2.3 


&code for plots in probs 1 and 2 
xl-linspace(-1,1,100); 

yl=sin(abs(x1)); 

x2-linspace(0,2,1000); 

у2= (abs (x2-1) ) .^ (2/3); 

$ note, you cannot use (х2-1).72/3 as it will not give 
$£the real root, but a complex one if х<1.Тһе plot 
% would be of real part 
piot(xl,yl,x2,y2);grid;text(.1,.41,'problem 1') 
text(1.1,.1,'problem 2") 

title('problems 1 and 2 plots!) 


problems 1 and 2 plots 
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Sec 2.3 


1 <и {xl 14 Сулла 
ak Х-о but wag 
ма. pos ho deriv. ok X26 
slope Slope [See previous РЗ. | 


a gp Wer T a Kd fried 
Стя Е 
— > Ух |" 60,1, 2 


put к= 2 fer Asal Toot 
> 5 
5 pe Уба 
— IX-1 | | B қ = > 





onnu И а? X=), but £u does yor exis 
no deriv ой х=) 


Н trat) — = 
atas “лыг лес 
- ае = lazlZ азге 4 rusa) 
At ae 
Leu l | ол Іш даь о 
АЗ->0 


The preceding result Áspend 5 on я (лд 


and should be independent of direction 
(0^5 ae) Ic the dut is To exist 
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сес 2.3 


4 «4 -ae — 
= € 
| ¢ (2+2+)- с”) 
r all # Te * J 
riv. 4 
nyse CR equ B 
s | hug 
А H4. V | 
24 К 
45-0, 1 D 
| 2% t 
2. exist how bina р 
404 | 
26. АД 
fe " 62° dor aû z 
севе. 
a| d a` ч 7 
81 ae > sa 59500 | 
5 
Eye yy V7 *۴ 
Qu = ЗИ =O 
MM әх 94 
eb» ' у 
9 эх à кг i: 
Уу 


No deriv. 
Аи y и) here 


al Lj = > XM, 
у= 
— in 2d 
57 - = 8% => Х-Я 


only 
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t-linspace(0,2*pi,100); 
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х1=геа1 (f1);yl=imag(f1l); 
plot (x1,y1,'*') 


plot c^ next рф. 
e) cus [юе] 

OT ыыр мысы ы 
[1+ ія 


2.0 
% problem ^^ sec 2.4,part@) / . 
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plotí(xl,yl,'*');grid 
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— ы ше 
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jo\ “өмі = inmhi tasodi | 
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| 2 си“ ё = Сы 2 alz -tcz 
= е ге 
i — — 
» 12 (2 — 
uto =? E +E v 41:2 2212 
T 
gum He above 
2 + 
Ce t © 1 bed 
4 
a > - : 
N (ез 24 5 z)= (езе sit) (ume - sina) 
_ ol? -LÈ 
249 95 L1 ged 
d actu .CÀ " Е 
TN ze = „ e Lr Ei 
ac E 
at o, .iz 
e" 4e ۴ стеу: $ ОЕ z -gmi 
= - (ioe, TH 2 2 
2% (өс t: Е | act |412 
— е + + 2. 
> NE LL 4 
2. ”% 
15) smz = е-е‘ 
ai | 
Sy [etar - L (Et aT) ( (2+3 
= - m) 
е, -€ _ 
„т al - 
© Е т 
- е-е : в е“ -(% 
- - - = 5116, 
a 
similarly: | = Е. ! 
Ф = e ace s 1 7 
иэ —— ر‎ Go GER = р (аот) -ceem) 
2- = Gut 
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Sec 3.2. 


KISMO, <ум(Х1/) 20, <умХ ой p Ursus 
o... Thus cu Co 20 ga (еу Smh no 
ЗИ poh Xo (АУ) it follows that smx:6 
oY Х-АТ. Ті х-иҠ, then шэх XO, JI means 
SA A20 , which IS Only SAS fr Y-0. Thus 
⁊ Ио. АЦ zeroes are real, 
п] smt= 4222, SmI Uphy +i Unxsinky = 

(0$ XA 4) ~Lsmxsmhy eo  Eguating ОФүтірриейй) 
parts: reals and (Masinaries, 90: Smrushy - Los ой 


And (05Х smh > - SIX SpA | Assume “4 X0, 
then simky xo, Тим ош int eyn. by shy 
an ойл (iri 2guaton by wshy we Аа: 
(05Х---5ИЯХ Gnd сиик = Ler, These “gua bow: 
Dre buh  Satu£ied only [+ SX = UPK =O, There 
is ло soubor. Thus We now assume 87-0, 
сілі» Si) 0, the 2/4 ларға. Qro Sudan > - SX smh 
is сод, We have smx anh =. Qn onlay 
Now Белюмех хих2 (тк, or X= 1 + ктг к any 
inteser. Thus f 


1 Fon? = Smt 
Cost 





2-СЕӨГЕПГ қойу integer , — 
— ес where Соз (CÊ 


— t anal 425 


= — 
- 







Ast analytic where SME=O 


29 EA am or sm (1322 О 


SW t-0 ^b t- icir; 16 inteser У | sm ( 161) z0 
id. (Е = ПП, %- nf (n meger), 
(+) 


Thus (+) pot analytic - - ЕП; 1, А 
TEM ИНЕ АҚЫҚ ш ш кт gr 
1 
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24M Sec 3.2 


Тилмен pot analitic ‘where V3 Sin -(ese-0 


or У%55/М%2(05% „ү уз [sx Uh yg к охи | = 
üt» XGoh y-1 SX Shy. илбе corresponding parts, 
уз smx why = сөзх СА: Y3 аэ X sla = -smx smia, 
Assume 4 Хо. Them SWAY to, We Can ийе and egn, 
b «mh, ürd 15% by ur» a) bet: ИЗ six 260$ X 
амі VÀ Cos X = - SAX , The preceding CAN be solved only 1р Sw ste Kx 


біте Зи хто has no Solution 
4 


We ниж ASSUME 4-0 Thus ys 
| i $ (оох <и4л- -simxsmá 
IS Satisfied, бл kozi, ue ГАА alto: д 


> ж - d = 
FS mm PK, Зам х = у 2 хт oem, Je inteser 


Sec $.2 conta 
pext Ра 
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Scc 32 


arya cO + smile 


anal, c 


ГА 


s дол а РУ, for е 


/ 


sm # 


pem = 20, 


— 
- 


b) 





Prab 23, Sec 3.2. 
[<и ж] 


4 


chap3, f. 16 


S 2,2 
њиз Code бс probs 23,24 


$ prob 23,24 section 3.2. 
х=[-2*р1:.05:2*р1]; 
у=[0:.05:1]; 





[X,Y]*meshgrid(x,y);: 
2=Х+1*Ү; 
$w-sin(Z);problem 23 
$w-cos(2);problem 24 
&wm-real(w);$problem 24 
wm=imag(w);%problem 24 
&wm-abs (м) $problem 23; 
meshz (X, У, мт) ; view(10,15) 





frob a4, Re (ғ) for у> © 
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251 ји] = | Соу uk Ч - i puny seh A 


= V uesx Ge ких smh = 
Mo ни 


Gr" X fit smh А) + биий) > 
Үл [seme ГАЗ + өх = h prer c 
ae صو‎ | sx oh сих رک‎ |= кей — 


put ә? 4209472. 
thus [ewe = а тетте уругга SMOG = | 
E Панч (вина ve" x = VY smh" + SK 
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Sec 3.2 Gnbdinned 
ал) | Us Mes Di бекий Wê problens , 
TWAS | оја ]swel"* 2 simh A 5и + cod К 
= Row = prh + | һа + 
жм жиы (ей RRA 


28| Tom t = ME smxcohs ti ози t 
d trunks -i Sm x shy 


[^ x иол) +1 Laon sinh T Go uch Apri век) 
میں‎ × (059 45угх ий" Е 


белет the denominator Du 
(92 ор `4) t om x “ТА = ЙА) [1 -swx] 


+оо [usb 4i] > боф? -sT X = 


(i+ uehr4) - [1-29 ) = i о e» 
2. 

Now tonsey purerabor : М. The vel part of N 

jS (бо y MEUR од“ y smxuex = 

S X. Их Г chy -s rh] = munii = Г Simex) 

Now Consider [HANNO park ^6 nuerai: 

Go? x wdy swhy + sux Gb swla = Geha silty 

zl shh (22). Thus М = 25и) + tamblas) 
772 5. 


Гой 2А ь сво гк. ] 


gie 


Thus tama- 
thus tant — < m Сод +1 mnh (249) : 4.6.4 


Cos пд) + UX 
24) 


— Сох шайл - Sm X Sm ag 
5и? ему САА А) +i CX SWAY 
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SEC 3.2, «и 
24) солы d 
= (Geox oh y -l sx Side an sx uoh s-i wx sb a | 


| мї“ X gal 4 + Loox Sm 

















=y .0 Мш ани л D= Sux nh" + sx smh 4 | 
= ooh’) [iti] забх (е -1] > | 
ash - geî x p [img - [ues] = 


— Мом Consider Re (М) = 
| (gh A) Sm Xx oo x 7m Smh H Sm X Ca X. > SIM Kum | s су 
— АА] = 900067 + сии (2-х), 
Қош ІміМ- -Gso"x iilos сөй 4) - SAX. ИФ А Co 
— - [nt x € вю) Sirk Lok = +- sinh (20) | 
Thus x "m sim (20) 7 a Smh (242) Smax -ismh 2.. 


4 L | uhد24-‎ Gr») (шыл?) - Coo. 


зоо) |smu= Vsus x сый“ + e? x Su A 
< EEE Дех Va - = [te] 
al 








= Coo и Sa — postive. 


[501+ < 


— USK ҰТЫСТЫ; 

> سول‎ × shy + o3 х ити = smh 4] 
“Thus isha] < [sm z 
№ umt = ли -ismx SW, 

lux = Var Lee карк Un) 

шее!“ терсе я = LE 
ant зы = VU + бих Smh 
> Мох уе + swiy smh" = Ismh 
о |5 ХАИ | < Qo < — ш 
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3233. 


i) smh- е-е” 2 e*t -е- * V ي‎ 
ее 


2- 


€* [urs cis] - e" [an iSt = 
шщ 2- 


pr =smhx uoy + 
ее E س‎ | di: Ls smi. Z 


2- 
- i -x-i . 
t e х+\^) уе 44 " е“(ьен sing 








Ж 2. 
у [шеле = عب‎ шор+( QET SA) 


= (А Q^) T mos sm 4 et 


2) pate зи" 2 — ri 


2 [е°* +2 pee] ар айы + ”ع‎ 2 | 











“+ . 
aro. (erunt) 
4| Sunk (ато) - ее“ 4 
2 


i er -> 
eet- e te- - е*- €“ „Ат qed 
ö—— ——————— 


2. 


i. 
Proof Fs similar dot сай (гел) = сөй? 
6 _ -CO , 2%-е -(o 
ө — € е - 4 -isme 
s| smh: d = 
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сес 2.3 
6| S WA Citat) — Suhl a 2 


i (ғэй| 5932 > 1.173 (-.жег) 
i Y. 4093 = -. 489] +6 1.403 
я] simh (егі) = SW аз {Т 
ri (Ар ий -} 
2” zd lok 4 


= 1.5431 i 
(17/4 к 
g| Tav (е Ss s vd [ te) 
Т... 
ا‎ 


} 
ve yt A | килү. 


ы eT ыы зс 
Sd | م‎ ate — 
= 6827* 423 Б va 


k we [i ien] = (eal, [Loot | 


_ oan - “4991 
p ae 


— 








Sec 3.3 


181 E smh [Sut | = E 


= — шл = Mu iie ыы 
= сөз («АЧ lod 1 = 4137, 


uf d [s (шеді | = е [Sint] cob 


2% 
= ТЕС Leah ا‎ = (жо [i sim 4] (921 
= сөзі, [sim 4| 221 = :743/ 


Elo jl 
smh («+i Ө) <0, smhx wo +) ti x. SMA = O 


^ Swx uos) -O aol АХ sm) =0 ити (ойхҖо 
AX, We дите SIMAH, 4-07”, Now shx Cost 
0 15 зн owl! (ev X=0. Thus ans, 2= 0+ LNTT 4.64 


Chap 3, В 2-3 


IB fay sec 3.3 

ah za =0, cok Ом) -0. 
(бк py +1 SMmMAX smy 50. Cosi x uP =O 
сук 5умд-0, Sme — Go So, ax, we 
TAW (езу 20, © У = + (Qnty) . Now 
Smh X Sw [ш | = -0 has solutow  X-0 
Thus © = © 4 û (лед. nz 0, 1,2, ` 
(b) Tanht= Sw] — is analy bic ail Z 


— Where (ос = =o, Thus Tan nob алан 
2х at 6 (un — 


mm 
5 овар, (4+0 = | 
liti) \ = + (nmm п 20, 1,2% `. [tire Zee 5 


of cosh ( 
+= + GF +l) | 
+i} 
|S| No s\nhz tc =o 


is Aenminator + Û 


2280773 Š = = 
> анаты <. жеке 
4Asly Ver YWhirg 


lê м  аңауы wake. smh (ео. 


So function rs 


бо ma*- NTL Г sæ preb (ем 12] 
#°*- пі П= бо Ф} 49 .. 
©, ung `Z, 


Chap 3, #24 





proh №] Sec 33 wont ic 
cont'd 


Suppose N=% 12,:- 
z'-ni £-Unt"'- 


= ym (2) ЕЭ 


Suppose N= о -\,-® 


27- пі, 2 am ЧЕ چ‎ 


пу swht = 50и, $у\Акр® кі hx smy = 
жел ей e 4 бох ЗАМ. Thus require [x«i] 
smh\ اد‎ = Simi Gal. and Gr 1 Smag = Go (Suny 


or UP 116 Gh» and злу. 3501 Sha 
cosh Ч 
7116 (05 






Fron graph 
WSh=.716 сюй 
-t . 57 


But this vame o£ У dyes nor saisi) 

SM g=, asol sinh y уе ѕиДё- 500 | 
has fb l'h on X=] 

{8 | SUA += simhx Cer 4) ti Co x smag 

ls mht | = phx сз + Gef ~ X. Sm" 4 т 

Awrh*X (1-62) takts smd = 


риф“ x + ет") [umb X - smh x)= = simh xt sin А 


“4 pes 


Фарз, has” 


Sec 3.3 


31 цой = се X арм) ti АХ $и 4) 

uakti” uebtx Ш) + shy smh = 
URR uod + mh * x [1-25] = Sw "x 

+ сөз Ге х- swh x) = *x Rm. 


a‏ سے لے 


qed Now put sinh X7 gah™x-1 and СА 
= 1-50“. бе | А1" = LUAK- Sw 7 
2% sun e +h SWE =0 
zw X (өзі + 1 ماک دص‎ 2 


$3 [emhx сео д VU Согд У sw =O 
фид uab 


pun eh y- ah < sng tO 
pr X4 

сох орой X = Geah X МХ 

cabs Frek 
Epto Илама / 
Gp» X SA + Sw X Wry сО 
pur X 24 
2 SUA X wx = О 


Xo uu xa. -AS B р") 020,1,2,3-. 
— 


— — 


chap 3, №26 


zo (b) 


xe[0:.05:2] 
у=[0:.05:2} 





~e we 





[X,Y]2meshgrid(x,y): 
Z-Xti*Y: 
м=зіп (7) +і*зілћ (2); 
wm=abs (м); 

meshz (X, Y,wm) ; view (150,70) 
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se on 3.4 


\ lose = Loge +i (o talem) = 1 + раки, 


- tli t2.. 
Prove уаше= 1 клеш, 


| а) los (1-3) ~ Los V2 EEE + акт) 
| ero, tL tz 
| Prine Value = Loa Va - и = .3466-6 fF 

| А + - 4 

| ъ) loo (-іе9 = Lose +i (Л + ak), лол. 
| Prine Value = 2 - i 


al петь 


saj | ‚ [тт | 
Ж Jos (=E si) > Loga v i [EE eae 


j^ LA Qe AZ 
| а кс Гаки) = i [irae] 


| princ. уле = L 
ое". е Lo] 
Loge +i poem i+ E: ak | 


\ 70, t +2. 
| Tk EE Value of log is qq. Ps i] (к= -i] 
чу Gu LF lus fut 
= 16 (rev Los 16 Ler = 

OF 16 ti [7 ак] gre vue — AIT‏ ما 


З 
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Section 8.1 


а) өттім ро b= 2.1126 
. AnS. = 4 4724 ri [т + ant | 
рейс Value 4.1726 -(Larl3 
s| была. = ism 
1099 [ist] = Los sinh ti [gan] 
2.1614 + (5 + ae | prince Value 
. (Ol +Ù (Tla) 
е“ свз |+ 500 1 
4| -е 


- е i smi ЕРДІ 
wot +i [61 +221] = 


‚5403 +1 (- 8413 + 22 | zo, tut 
sori. gus рс pride Vale 


Losi = Lela, Los (“ 
RE + ا‎ Ч! 
tos] Los = Tai ОЕ Les fes) (Los) p € 
+ 
кі EN _ 
09 т] = 
24413 + 101.290 var] K=O, El, t2.. 
for рас. Value 
RTO 
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ul Noto the 2quaron Cannot be Vine it 

| Жо Su» Loge onl 109% ала. 

| undefined : С uppose = 30 and = not | 
Моде Asal, Tale 6 - 0442, -K<é<T. 
Thm t +\#{ 40, 3- | /-Ә -T £627 cC 
| Logz- Loglet+l8, |-4%- Lloglzi - te 
Noe Logz =- Toaz = 109 №1 tie 

| Suppose * is pnesarve real, 

| Them Logt = Lo4lel* С 

| ic 593: = Loglel+ Ч 

| 1558 + Logel -ur % Log? 

|a The лл «0019 ^ is Vue 14 = XO 

lard ie т is not nogative real. 


ЕЕ! Loaz = беу е 


e" "2 se[wt +51] = 1.4687 tL 2.281 


| ial [Los] + 4224-1-59 
Ое ~it (/3/:. 


= 
L0% - = 





2. ыы ыы мс. алымы 
Ес xp is + ма. ‚34494 + t 4620 | 
А Minus 5 шул di — — — 





? eB Ce E =| 


l4 t. 
| ) e e lose” = ге 1 аю 
ose = ti m еее = қақап 


.3124- C . 4620 | 





ъ= |+ Û ane п 20, т 





сес. 3,4, 


Continual 
is. gîze" err. { 


| Tale loss Lach stiko 


%- түмен 


зе +Еамт = 2607 


LAT, n 70, tl ta... 





z- (Чї): ЕТ . кп е] 


20,11 t 2-- 
>. 


п} м-е*, (мути W'-1iw-i -Ww* we 


sla 
€t zd, 2 - laj} +i (zen) 
[8 \ (e* pe 
-1) *e*, we ež, Ww " 
TRE E г M гу“ Ww, w` -2W4 ЕС 
— ر‎ 


ie 


=. 46544126) (в = — ыеп 


+. з et, ғ- | of 2 Ee 


14) Й у= (ез | m5 - |, 45(гт) 

and cis (Еп) 
T @*-1) =l, ets, | Log 2 + 2416тг 
р €*-L2 бэ®т+1 зит d. 
t= Los es EA ] E 
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Sec $.4 Continued 


9o| 4t 2% — 
0° "+4°" 41-0. Lt uze” 


“у Их 0 Le gratos _ pee /+ 4F 
U Й и = A tiva = cis( 41.) 


299%- ces / жат S Ue /+ E 
(+35) j 22- flos сз (кы 


022%- (| tar palen 
[te + and 


> 

ай €۴ =4, 

g~ i ET, Suppor атъ, t, a $ 

2 - boy (diet) ti (£ cmt, erbat m +O, 41, Et 


S ифроѕе је 3 
>- 104 zem] +i (E rem 


1 еі tto m 20, У, | 
2 x 


ам lost = los -i - l Tr + 2| KIEL tz. 
alol - a | ( + п} =t [= + 4K т] сона 


The sets are different 


\о = „sat, -пі, 390, ST --- 
2109$ = -3ші, wi, 5106, ~. 


- 


The si of values of zini are Covrawed in 


the <F of yalues өф 104 М 
BL Re los (ive) = [09 |1| = 


t Les | іе" - + Loy (есе) ( кее) | = 








1341 Sec 3.4 сіли 

|o R[leetrele-D]. әзге [T 

| -dlos | ret?- = + los (rete. ~) 069-3] | 
Leg ((се%9-1)(ге-іе- D ("ге ге г”) | 


! 
7% 
x Le 9( ~~ ar eset 


PI AW (эс) -[Leja ОТ) н lotte) 
= Log € - —5 ee Thus fos (-2) + 
leo(-i€) = teg FI- =L att ып 
Cheke log [-2)(-1]]- los (ае с) = le? he) + 
у“ 7.41 FOL. 

b) тю los C- (e) -[1- CE 


M 










іө(-2) = Ep - CT | 
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| 

| 

| 

| 

=) وما‎ (iE) = | 

енен 22) ксп, lose, -109 2з. | 

EE! жет. (ie) -409(-9 = |- — и қ 

(EIS rc at [че 

| 

| че ‚ = Shos( = Slavi «t SEE 

| (09%5- 153(/215 tist = UE ST 

| Thus, * Чаке А 
———————— 54 

D slostu) = s СЕ, Leslis 

Los Гол)” (ХЕ Е | - Lex Газы” 7-18 | 2 

$ L3 VF ed. 3F Which is * $ Los (iti) & Me 


A Las Cui)” = Logi = сіз 2 + LTH). у омин) = 
a [Cie Vorb 61/4) = Led 2 el te, They agree . 5 yes 
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set 3.4 Gontld 


flog AY Jos) ові = ( (еп), къо... 
= 440, stam, tiar, +1608, ... 
` Now 2 logi = a [izr -0,t4mi,t$&mni,... 
The set o£ values of 2 losi isdhus a subst of th 
БАС алалы 
| lansider 2 20% СА = 2 [i (w+ zi" r) = i [ame ane m] 


‚2 - 616. -27C, armi, өлі,... The set of values of 
+ 0125 (-1) 15 a Subset Of 4 ... Values of дея гу” 
(ос los"). However its a differnt subget than the 
gx otyeles of 2loy je .. Кос of th values agre. 


Thus 2.0091 = 24o5C 1) is false | 

28] à [05 - tf sri ГЕ — je EVER, | 
hj 9-355, Thus L fon (Bi) = ырлы [ £e ger] xe | 
в G^ аз соем ада 0058 
(20^ 2 cis (f+ aT), m 20,02 | 


Js 2. 4 . rr 2m IT ий. л 29 
| е —— +2 — 
fos 48 ) Lee L { 5 CI j 5 n 


(су Musk show set of values of p a rf каш penn] | 
3 " 


К фиа| to get of values 041.53 2 4 ГЕ Е | 

МБ 2, %2 gt кт) Equivalently, А 
Of. Valdes аё $T = Gof values o£ 2 mT +2” E 

Where 7-9, tV Ez 206,4, t2, . and moz. First | 

ASSIGN Values te тала nf how сіресе k ? 

16 flew = = mr tant, thn іст рл +50. Sinde ic 

can be any тифл, the preceding іс satisfied , Now assign 

A value tox, how choose рами? Since іс i$ an integer 

le = МЕЁ, where NIS an integer ant Р. (темами) = 

^ 4 

o, ia, ortiz. We let n « ам mz О, lore denti on К. 

Thus th. Set o4 values of тик Aguas xt o4 values of 

64 Emt жалп are the proog IS conpieted , 





3, Pet 


2.4 | sec 3.4 Cont'd 


jog Gir 10744) = 4.31* 0077. (3 14143 


-Ф. 
Lag (-1- 10 i) = 4.991077 -{ 3.14149 


These quantibies dither w ^ aul 
Reason ; pring. ong of =] +I go 
primo бла of -proti 2-п 


-4. 
= ie id ` 
= 01-1026 
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ЗИ 1 ках А av. “(ү A 
Br z xX + эх Es | n X" 
+з ӘМ V СИ 1ے‎ og ХАО ао 
| ar 2 X 4A uL | 
R е W -i EN 
| € х20, це Кансаи ), 9X | чм 9 
= — йммтпу Ухо, Thus 4 
× `+4 
dc ЭУ К ay yko, so, or 





lu (26 wee 
ПИ General Be _ у ©. 
| Ст l € го ged 


33a This BAN AON js analytic 
‘lis 24-0, х>о Гено/е4, Le, th д cuta plane 
| The pants 04 dAisconbinuity have been Chainated, 

by Joa (-e*) = 1$ 6+4 ала eD- 2 +} т 
€) NAON- педдиус als do not appear it the ма 
of оған ety ; they have heen 


3| 





in the * plane whl, the 





Cat out (see a) 


Cut | 
1 олда € = -T+T =O 
“have matm 
lugi = 1 жі mae = С 
al “ ang (-ie) = -Т+ = -F 


i“ 2o4 Се) = Lose +i (E) 


fS PR 





Sec 3.5 ойҒ4 


|59 60 = Log Ге v. -45 





4| е”), Таш алъ - alr Г 
= - ат 
lo3(+D = Los2 - сит 
= . 693 -iutt/g 


haps, {4037 


Sec 3,5 ои 


алав = - 37 +31 
9 5 


-ie 


- j m 
-i - —b : 
lost ie) Loge — 





рае must remove points where the funchon 
| €) \ зло or negate real. These are 


on une ү, Х $0. 
b) ол 







ым.---.- -. 


aab (2-07 3 
| а + (E) 


іса) 


Lo» Cet) hasa-singulanity at 2-20 whieh lies м 
2-24 
the awn ДОМАМ. 


Lob (%- i) | 


But 10% [s -t) has а singularity 

Zta-i | 
ak -2+ wheth les alons the branch Cut. Thus -atl | 
{ not й the охе plane Cth awen doman), | 





dup, fp 


Scc 3.5 | 


| 12) оъ іөзігізі mge wher - LOAQE CTI, 
| Мә» 4$ GANZ liés. between -T and IT, We d 
yake ane 4 - -40A9* and we will have -т < MCT 
' L , 
Thus Logd = tt |+! anglt)= Les [e| -1 no? 
= - Le} ЕН -i MAHZ., Or - Lost= Lo^ Ча gcd 


talte 109 ef =O 





Mb ogi 3¥ fog + 


81 Los[w) is analytic except where — wz0, w= өз 
or Wiis negative real. Thus Los[ £t $ АЙАН 
Axcpt where z=), %-0 or got is negavwe real. 
NES go C nene = (К) Хау For this В he 
> b 
Menit reals qoo and O nd <0, T€ OQ) «o 
then X and (X-) are of opposte 594, or О04Х<1. 
‘Thus G sunnar: Lo? = | к analttic жері if үз), 
$20, өт Үз0 wth оёх <. Ты branch ол? 
үл be the <yrawki jie sons бом z= Б #24. 
ің) ім | (хх ау») 0 =p X^4-0 Ц] 
Ra [aay <0 3 хХ-4%169 D аррос 


сонар, ПО with 43-0, thm Pao (23 XH SO. Inpssbie, 
Зум. ай S4 QJ wh *-0. Ром №) у21 
Qr уі>2. thus cuts ате along x20,Y2U ог ХТО, У 51, 
iSj Los (€) 15 analyte in the cat pance ih Which the 
hee үч, Х<0 15 removed, Loy [1252] will be analyse 
W^ this unk plane except vohex (Los) 16 real and hon- posthic, 














chap 3, Ё 37 


51% | Sc. 3.5 cont'd _ 
| Loe) & is Adal and non-positive 


£ 24-0 
ant о<хе4. Thus these punts Hust bc 


“cur out of the comply plane To render Los [Les t] 
Online. 1n sunma, Los [Looe] is analy bic 

in the cut plano in which Fhe points along the line 

Я =0, | X <4 pale been removed, 


15 0) 4. Los Lon? = AS 4 Lost = | 
dé Loo? de 2 [0-2 | 


о Los (Lost) (s олке i^ the cat plane 
64 Q5 35-40, Los Log (20% 2) will be амн 
IA © 3.s- 10 “xcept we Must also cut out those 
punts Where | os (Lost) 150201 ard ho^ 
posite. Мом Los [Lost] is Atal and mn- 
positie |f and only 1 osz is лл and 
oS 1092 $1, orY-O and ISX Se, 
Thus we must еноуе the line segment ^4 =0, 1< XE 
^ ot ым (o, Final answe, branch wt 370, Xx€. 








е, 
X 


LID F- фф Logg 2-02 

Фе озу, de cae VS зни 
Oe rap ertanndiny бон Origin . 
) =] = -Һо%ухчгдУ* -Ф--! 
“үхы4У-6 fh Q zn! 

© --Lo4 ухе“ = Q =0 

2 UAHA тї 14 =0 

| =- ооа = d =! ©) - 
д УКС > le ie bed Eee C (SE) 


Chap a P. 4-0 







sec 3.5 


prob 17 


$ section 3.5 
х=|[-2.5:.02+.001:2.5]; 

у=х; 

[X, Y]2meshgrid(x,y);: 
2-XTi*Y; 

w-log(Z-1-1*i); 
wm=real(w);%for real part 

% wm-imag(w);$ for imag part 


meshz(X,Y,wm);%for imag partand real 
view(45,45); 


Chap 5, p.41 





Prob 17, sec 3.5 
Real Clos C£ ә ЕЗ) 


chapd, RA 





рге ем i sec 3.5 


Іма [Los (2 -1-()] 


chapa, }.43 


Sec 3.6 


at 1094 
prin. Value = 
-i ; | " Tn, кт 
a [e gt 2 ic 1e 


Е>0,41,... prin. Valle = е" = Yer 
А E. = eri les vg +i) 
ы дело оов] + een) + 


4 ت‎ 
+ г ФЕТ е al 2052 + (накит) 


" eur Ге te arf] ismf-a toga | 


kso $1, ° 


nn. value ИС | cis (-2 1323 mie) | 


ne L 4.3212 


(e) > (© "m sni) 
L Joo [em1 4652] _ Sem] + 


4 -АЕТ 
е kO, . princ. yaläe = e" 


- 43697 


e 


= 


5] e Е Эль 


— there 1 ory ova yag % defindion 


^ 


2. 1.143512 1.3799 





hapa, pase 44 


Sec 3.6 


e| py =. и)" 


. pi 
а Log 4.1 { arl — f Lom ij 


c ы ct Te 


K-0,12,: 


hoe a^ го dushwct values 


1.105 pec ri Sin GR] — 


To. 
CLs [ Los ут | print (айма 
i$ cis [ Los vir] | - өз [Les ui] tí S (С LosVmr) 
= B4206tií.S4/6 
Ja 
$ Goi)” = (ey E „Ее 


гіз. [Loiti (+a) | 
те 


kero, tL... princ, Value 


= -1.58799+1 1.2659 





Э, бабе 45‏ ۹9م 












Sel 3.6 
Vz ~ id 
at dioses = (ese A) 
13. ` alct 
— [occi $) = 3. (109 seed +i (+ 
poa sut 
- еї Lossec Í ya Citakt ) 
5 a Lossec 1 
> e? cis [v sa) niis ай 


prne Value gU? ^09 sec 4 ЫТЫ E 


S^ 


Iti tan! (los { 
A 2) Citi tent) 
10] ү. - е 

- Eom starr] [iti Там т] 


: Losy - 267 ten! e L (10905 tami + ^п) 


-ЖЕП Там 
— (Les vi) fent) ро 
princes Value is 
(2 feos tan £) 


= в.» ( 209/2 Tani] t i Sin (Los iD] 


= 1.213А ti .726$ 
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sec 3.6 


1 b» . Е QA 

ТИ z' = е“ Inê ¿(hote se] 
- 0AA _ Log 121 

=e 9 е” % 


QS NE ( Loss] rism (розы) | 
The preceding is дай, 1€ an on, 
1% oun (Loa) о 


aki- e 


(бл Loslel = n IT 
i А 2 0, tL! 


АП” 

2 tt . 4, 
Pia} let w be А WUMpkex pumber. 
e" = е", 
ии = 


Тл genera | ме icho 
The prof IS F1 va Û j 


Че“! - ры 

BUSS шай с ети 
and ‘12% = ТӘН | | 
"ds flows that о - 6102 1] gP? | 


let w и | 
© 


Now g`a е 09° 
| Since e е“ 


b 
13] We know the езе 


i gu 
loge los € 
| Now z% 5 e* Не” 28- ef | 
1. ғытта 102 & 
гав م‎ WOT p 61022 „ e 


i Cate) lose 
|= е 4+6) 922 Now by бойлуу : us e 


Thus z*2^5- Z (9+8) 


Proe 3, А47 





5ес 3.0 


| : i(i 024m) )! 
x 4) an z 211932 = е n [hes r ( 27 
И gh rg ine o Спа = prP^cisine) ped 

d asd 


| 
b) gom ет A 05%. Mr - | 
ghar ep бы siae] 


"Nr [wea t aat zn ңан jen + шақ) а this j is те ].4-18 


hich has т vaines] 


c) + е е ef t ( 2 к 20,4 1,1%, 


Cia Г hi 
е д е“ [сө + злет ©) m (^ cis(ce cis are) | 
60,41,02, 5... AN the values o4 the precedihg expresstog | 


оле КАНА Ai shiney. prove this, assume that 2 


at thn are lA c^tica. М. you have cis (ттс) = 


els (2c TC), which canenly be truc (£^ экпс-шсптс 
= ЗИ". or c. mM 


| T NEU But this is a 
Итай сол smee Cis assumed jrrabiomal . 


А) (их С-аыЬ. They — gt le Log v ti (ө-гіет) | 


— 
= 


о^”%'- hlerum) +i [bise raletan] 


c^ Ls} r-b(6-1RA) 


— 
= 


cis ( bib rta (өх zem) 


modulus : [г< | is Физ g^ {2} r- b (Pies) 

for Іс> 0,4), +2 
distinct, 

ere is a mw Valuer Each new ие of jc, Thus there 


an minty of Values of BE provided b, = Ти € ko 


The | 


'e ЖА of thee yalues js Numerically 


е 





4963, р 48 












бес 3.6 
IS} The flaw is ^ assuming that е:® - jane 
: 11 

letü-2075,4$7 = . We are assuming that 
о? = (е Ву [m eneral ФИ IS not se, since 
eft ус by de iei ox sinso ушей. Қу definstiow 
атса gh c 2%) cis Imes) | | But (e*)* is 
bY definidion : (e e jt > e $ (ое et. g oL ake] 

ex s LATY qhe preceding К Жеке unless $ fS 
On — 1.6. дісі 8. к ап пб, & Ө = апп. 
[Under thes cmunstaun(es о Се js indeed egual tol) 










еі (ёт zeti Cae zitt cate) 
€ Uy Gee) (0) = ai) ti 
= (art) езе Ta) - + быны (гіз. 
2 тт» (-1+2é] 
af «cz Asg Т 
| l 1 erja] 
£' (-1282) = 8 i 2. 


1 ctr] 
7 {| i4 


= 22284-(.50 86 
B «Өз I +£ (+i cm 
Жы саз о. а Long +2 
е - $' y cts [ago eg 


ем авт TE i)e “азын | 


[п 
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page 3, разе, 49 





sese | 
4] 609.122. g 100 4 em EU 
20 | 
- Amid Fa Stee eet * = 
( 2. - 
е ЕШ 


ell eye, pu rens 





| | dé 
Now put Z-i, Logz- МЇ за - is si- Coh | 


df “Eomh i К r 
a = 6* [smh i +в inhi] = ess +i. 38464 


4 иң pos Wi Laine 





Tt 22 ОА? 
» Loga Loh? 
= 6 1092. — 
23 € 
22 са 20 -e 
пе? 
det їл 
2. 


222216 Fonuiswi] — QU 
” im ан: (т pee] 


=|-. 4028 -i 1M | 
| 
| 
| 


chapd, Р. зо 








3 
|i d£ - ©, |059 2 |0910 32^ Put ©-\, 


(0519 = Ія 10 tt 24cW. 


| 

| | 
| i 
gb put | 

= = gee (1-5 lo t мыс ) 3, Muse p | 
| 

| 


Е z0 — Atal, Having chosen К, ot 


follows that 4 = е (i$ 10243 T — 


veri hero . Thus $) 15 бе, 


‚\2 ‚үз, 

а ba = gC yo «3 Qi) = | 

(arat) 593 10 15 о «3^ 3L — 137 — (. 0148 | 

as | е? оғ €* (453 (0 кокте? \ 
F | end 


( Ta (іе): е бие conem 















[is w+ian je“ 
Е е , € ! 
(5) io +i 2mr)e* | 






метін - pltioriami 
(5300)*i zm) i = 


Сер 3 pase 5] 


abl Sec 3,6 


clear 

% problem 26 in section 3.6 
nmax=50 

a(1)-i: 

for kk=2:nmax 


a(kk)-i.^a(kk-1): 
plot (real (a(kk)),imag(a(kk)),'*')#hold оп 





end 
plot (real(a(i)),imag(a(1)),'*") 
a 
08+ E 
i 
от! 1 
06- ж ж | 











0.4 * б ет 1 

QW | 

ж ж ж і 

03- ж Ж - 

ж ж ; 

ж | 

0.2- 4 

o1 x 1 

| à | 

о і } 1 ERN, p osa] 

0 0.1 02 03 Q.4 0.5 06 07 0.8 0.8 1 
Ke (А) 


No: we found thet Ago 7 $9207 44.3575 


which agrees favorably with 4383+ L. 3606 
th Packer and Abbett . There ave indeed 3 


spirals, " 
у? Am! aps һа x € li^ 2 "= ( 5^ E (^ 
2 -” ia — 
А= с^ - (i2) À v, Аср ‚ ll siis A =. 93834 i, oc 
а8гестея? is excellent , 


2. 
t 


Sec $6 


^ и 05 2 _ "^ Года be] 


Xue ze e 


= е" 027 о (ne - лоша -T <6б&1г 


т G any palue of © ам ИОТ alter +h, 
yalue of е ^? SP се (пә í 
| р е = g^ (exar) 


g"-pr^etne9 0 <ө <2т, Which | yaries {юз a 
contimous manier +hra the ba an ch САТ at 
Ө = ТГ. 
09% n loar (ne = 
“Жоош е, «К 829492, rele 


и1092 _ pre SI il. Z= re? we have 


2 «a. 
lim. erta hh pte so Ged. 
=> эо + 
| nies = 
the Luncheon {se ‚ &40, flo) =O t: din our 


at $0 sine liunc +. re 


Note thal in № expression е%”9% we can adh 
| 


let us frd Дети. ab 229 9+ £c, 
n 102 24 
£0 leso * là pores E neut o a pe 
A^ re’? peor” Fee 
` Rk А = rel? 
| А r^ e? | | i Р 
= la . The preceding yanishes и n> a 


r- о et 


aguas 4 іс Mz - Thus 


АФ О 


è 
СОТТА 


at Ф =0. The function 40 as de 6 ved here E 


entre as it has a 4erwatWw, avery beg m the. 
Complex plane, For ац z if «аферез 


d, f + nt", pet 


i 
.- к | 
Ta plee of the values of © Satisfying -Пп<ө<О 
we use @ Satseying m <@ < 277. ike now have 
H 


ھچ س نسدد 








- 2 AT? 
Sec 3.1 


(WS? = Wow рав! ر‎ paet ag. рур! 
Y 2- ý 

DEP =P +i, ихе qUadrabic formula ра әры о 

Р + (27-7) 2 = gi (kt). ow Tale. 


logs of both sides , 24 Áo Ја ei (1-7) 
Where Ww = Gos” (8) aed 


(Б) 2+ Ралли = gww , (meri yji 


" ETT 
= (p-p-' 4 if р- etw 4 
» г +(Р-ь!})[ё 
pe v рар” | 
«(езде 0 epe | Қауыз 


“ ila ttè : t) 
4 -+ М . 
b W -- Jos] | = li fos ЕЕ] Sud р 


К ir J- [-= 

W-E 5 tte = АГ 

— Хо | Че ; лты ©. Qed 

(С) e+ зиАм- е-е - Р-Р, р. ew 
L- Z- 


BER =P TI) р-азр-1-0, Р - a+ (сау e" | 
W = sy (= fos Ге + (a yr | 3.6.4 
D ala -i foo [= Hip- |. We choose 


| © parti сикл brand, of the $$. Avot and los and 
| thon етли. * (OSes Fa «t (1-2 | = 


№ i (е. uy" au] ыы 
2 [-= 


i = 224 yat e. 

cost = [im^‏ و 
THs RE‏ 

TNT (1-2 leak 


С. be. 



























Sec 3.7, prob z, соиФіндегі. 


№). woe Ws (- ехе pe — 





© 
© 4 305 ee cO] = ELE 
Ww. | 


_ * 0x 

А Gaye 864 сае nha Vly 

2- 22 - (сейм!) is 7 ) 
ا‎ tri [0t 

| мм , — ged 

21 Sm" (2) + ces! (2) = -i доза t Ciz") ^] 

т Бороон solace) ie te 

=- ù fos | ere + (1- 1 - -ilosi + 

== (Oc taen] т X akt qed, 

+} wd» -1 Rog f t Û Li- Ум 

-i Jos [asi У] іы fa ave] 

WU plus sim -i До Гағауа -é Горн) 

+i (akw)] = es Maki E 


Wh minus sim ~i fos [%-а = 5 


БЕСЕНЕДЕН esa ccm] 


Chay 3, page 55 













gee 37 
SV smhw =i uecud ii. 
Т | 
Jos [i t (UC а = fosi = eese" 
(zO, Ll, A ° 
гі) Ge wee ni, م د ر‎ (Е) = 


-i Jos (Gri) td (scis 
what au уйіме af (-айу 27 s [nac ires | 
Ww MS sian. 


| ше" fiec) = at dos +© EE nU лез) 
a =} jeg [eaten e taam] от нойт v ar 


with minus $19 - 
un Lu) = -i fos Qei- i uana- 1.7862) | 


= - Z [1135 - сл ae teas ei оёгитакт] 
"| gmhw = СУ, we fos [ив + (4+) 
Ж Jo» [Aa = | . ФА plus siy 
ast fos QQZ) = Log [vee] кі (гем) 
= ТҮГЕНШЕ raci 

Webh minus Sim ae fo: [i [vs -1]] - 
— o ENTE Gi] 
Шы, шыгы nel? 
wèh plus sm: fos 

















Wath Minus Su 
EE е = Lo$ - 
Ход C- È tivel= Les Vs 


Sec 3] сотди 





$| саммам 
Los (Vs +i] èi (Braet | ; Los (ағы (ее) 


Los [w-1] +1 (g exer] ; Los (2-1 |+ L Ев ж 


| т г - 
ü * -aart ti ferran] 
t 
al Fant =2 ا‎ Tow" (207 (во | tt % 
б l= 24 
>. 2% -3 — 
= іе) 3 — = Lays +i (азак) 
~ (H+ wu 
L z 1.5443 


| e| sml сти’) =0 loow-nT Изо ©, tun wea OUR] \ 
or we i Joe [mre i inary] Capone n co 
W ~ -% lotò a =l [+ г taker i = (: g tae) Қ20,4,424%< 
Suppo 5с ni posite, 1,2, 1... | 


then W-1 Jos [nv tw тт | 
Was foe] nv te] z-i [ооо tme] + i ak | 
- акт-{ Los [nT t тет KEO ELEY  nebn2-. | 
Suppose nis heóate, -1-1,-2.... Тыл w- (т tres | (-)) | 
Tous -i| Log (om тм +e (пай) = | 
makt -i 105 | пт 4 Vm, | Summary of $%ийюй | 
Ww tI АКТ or w- 21-4 | n PPS /місесі" . 


ew Пакт Û Los | nrt лт | п nes. фей, 
Е IS ANY integer ій prece wow suppose n=O, 


Wwa ЖОМ каю kKkz090tvyt., в О 


M 2 27” ФФ 
Е smh [low] =O, (‘Фи = {пт A <O tL} a... 
| 


w= - Jos [im «t Len ey] ШІ = 










- Jos nmt Фуйү |. wrth plus sis 
NI 53 


Continued , ПХ 


Sec 3.1 сом! 4. 
— [53 (nit у (ті2. х2кй)| = 
іт 1) (мәуе), 00002 


with minus S15A 
w^ - [5 | nt 
















kz0 tt2, 





а) sm'"Wz-i, sw[se"w] = sim (-i) 
W- sml-i)= -ismh1 = ~i 152 
ІЗ) оу Там (tanz), tame (s sinsk valued, 


Aum"! is anmultialue function Там (Тама) | 
has rutile yalues; one value (s m et EE) 


(>) tam' (® is multvaluct, but Там — | 
je single үне andl aamuals са Киз eqn. true 18 genera! | 


ai VE CE Хозе + (+i) 
| Now ZRx (s real | S mh (К) = Jos [xt Vx | 


= Lej (ха Ух \ri 216177 mn 193 |х<-Ухчт | + i [îran | | 
The on real value iS obtuneld Ut © со and | 
ше use +, pot -УХ Thus 

Wit take sb n т Log (Xt Vx) 


“as Assume Gist that X is 324. shh (К) = 


Le} (+ ну. But Vx" сх. Thus < и a. 
Leh (2x) {+ X7 1. New suppose Х << > 


Note pet Sw OO 1я% (x4 хут 


is хау )(х- Xe) 
a K-VK | > ү inel 





Ср s pase SF 


555571, 15 cont'd 
Now 16 хі, K-VK = x-Wio 2А. 


- * - Ae = |а 2х1 
“has omh бо 94 1% “с = 15$ 2051 $ t 2 


(4) 
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gec 3.7 


“4/pt@\ _ 1 че? * 
lo\ tanh (e м. Jo» [2267 
IL Qoo £ e'$ (€ т + —— L {оз 2. G5 e. 
ic etle fe е. е tels) -21 Siu el» 
EDT 
pn с Log Lte E e 
vl Там’ e Е j- MEO 


Үл оі, numur and denominator by е ron 


teoj E 
-at Sw (2 -K) 


18 -і ы . ^.\ t > | 
8| gy! (м = =" Доза 0-47 PE улу = | 
А еметін . ap M2.) 
е 505 Уг: 2°) ~) кет 505|2:+0 z*) ( 
э» о — 
| ad ( = | 
=o [zit беу” > چ‎ | 
$ [eve zy i tt | e + a- — 
(в + wey) (Ri 0-2) 
° (t+ e) | ¢ tt +e? 
f 





z -zh 
Im 


chs page 60 












с3.7 
=) = 


м sw ~i fog [rae ауе] > 
' d 
e las Cox к pe -1¢ х5 4 


; | АЧУ 
Б ZZ xe 0-ке кі ола [exe (х 1 
А „ү 
d eee t {С ала (ixr Cio X 


- ола (1х + а-к) whiéh is antak quantity 


24414) 








section 3.7, problem 20 parts a and b 


Chep 3 page 6] 





оу 4- 


for problem 20, section 3.7,parts a and b 
а-1.1; 

b-.9; 

у=1іпзрасе (-1,1,100); 

z-ati*y: 

22=р+і*у; 

мм=аѕіп (22); 

w=asin (2); 

plot (у, real (м), '9',у, imag (м), 'r');grid;hold оп 


plot (у, real (мм), 'b',y, imag (мм), 'm') 


с) % section 3.7,prob20. part Ce) 
х=[-2:.01:2]; 
у={-1:.01:1]; 


[X,Y]-meshgrid(x,y):; 

2=Х+1*Ү; 

м-азіп(2); 
wm-real(w); use this line for 
$wm=imag (м); 

meshz (X,Y; мт}; 

view(45,45); 











problem 20(с) sec. 3.7 real part 


rep з, 426 62. 





piblen 2 
040, ec 34 (мад, 
` 2 
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sec 3.7 prob +0, 


À inside gum (== -i kosli dann 


Мо that Tha fun (дш. | Cannot 
амь: ол Mam point in the Е plane, 
(Бос this bo happen (z + u-£)* — 


— — pyra ndn - 2”, 1 =0, nosol’ | 

fin ' | 
Now ыу - (3 ti) а-а) Ша which has branch 
ris (2 go £1, Th funcdion зы (S 


pie single уди thra Use of branch cats 


jawny the Unes X <-i, =0 and KES, У59 
This causes the discenbinusties observed ай the plots 
The branch used м HATLAS cau ke dekred as pillows, | 


\ри# 2-0 сам” (Ф) = -L fog |у | Use 14% - 1 


prne Маше e£ Loy 445547! Ж , 
ъ мисла ple ts of ew! (2) | 
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сес 3.8 
| cut ci zu Kt zg-rcise 


thm FO- ТЕ; cis| a+ x0] 


Tale -3П 
2. 


— 





<е< V. Take к-=1 
So that when z= 4 {r= а, 6 o] ther 

$12) = -3 т 
$8) =, fom = (ГЦ | 


21 Choose K ат 14542 an im problem T 
Now (= 4, Ө = -T2 


gle- үа Cis [+ бш)" 





3V Take k, ам -37 ze «S o above 
( (5)» Ve cs [eer | B= - 1+ ,r-Vz 





— — 
.4*sitir о7Ғ7 


eom. d 358% = 4‘ (e 
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sec 3.8 


2 UF cis(é SIRE E 
14) = r cis(Z em ЕРІ 
сч 1) 1£ <e<Fl2 rz \[4.3+ 4% Lip 


= Жы T 
— геріп. ГУЕ u^ af 


z РЇЇ 41500 | = — 
Ча 2 T >) ЕЦЕ @) Dgz2f0 
= 


Dem 













= CA | 


(E 1“ *= (try LEE — 


whe re r^ |ё-{\ anl @ = ма (2-1) whe re 


-п <6 43E, То mace {0112 take OTT 
2 гел and. Пе Nes 452 nega] 
ее Я 


io Te] EFE - res [sr] [ааз | 


£o = (= ү СА (@- 2" oz $l 
(2-1а\3) Se) 56-0) 


"EC ; 
5 UL 7p 2288 -%.1001 
ej Take каме asih si М 2-6 Con OTT 


С у= ЖЕ (i98 > qe _ [ГЕТ] 


nt UOS 
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Luc E {a = 2 


а. з 
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| 
| 
| 
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Jer f. «| sa < cami 
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3 
= ( — — 
3 \ 2 cls il 1687 441.397 
(NL £ - hla 
— ) ls : = be |6614 42.311] = 
A v 












sec 3.8 Continutel 
aj con med, refer to Lis. on ko Hom previous Page 
(2-1)* Де,, Gs) f /f92. Thus 


dao. 
(z^-1Y' = ү, /9* +кт rz / 2*t ют, 
Suppose we besin at “start” on the ойфбағ and 
бо one around if to * pu The expression 


ym cis {ө +кт) will, at finish, be the nes ative 
Р ?2- м 11 = 

of TS Value ar star t (sivice Ө, Increases 

Vy ал) . But Fe cis (9+ tmn) ASSUMES the 

same VaMe ол Әже and sh. Thus 

\^ anro ONLE ground А. СоудомлАҮ , (^4) ih changes 

| дек. evidently 221 tsa branch pont. A 

qlar araument apples is we enarcle onlY 


22-1 » 
b) Сөз) Yen sheet 


OMNE Finish 

The arguncnt [s much lite +hat ih ра). At 
Star" (ey qm аз (em) VAS cis (мт) 

DN QT GUYS au ces Fae Leg] ук e 
2 б aset Jr. cis (wn). We ° have the Wut 


M. у ч ` 
PWetval Values at "sey" and fing sh for (py 


Thuas bY enardiy | 
fo ам branch ү, ШІ? — pointy We do pot puss 


TOM E 














let 2- r cise 
M Start (4-11 as (6, 


finish Thus: 
"n 
s 


| &osz's (2-1) 5 = 
VF сз (g кант ) rı as[g 





Se 2e 
lol Gon We proceed once around the - 
Co Wow Y ur shown on previous РА. М “start ' 
"(me VR ces (eee | Vi cus (ит At 


ух” Ө, has increasd БУ 2m, While Өзо 


Thus с (5) -. үг CU E m | Vr, cis] 4 + ит | 
Thus с (=) айе 25 5 3 \ Start = CUS al The 
(uns LIA does not return To 485 омәилі 







finish <= VT Cis CE езет ууя as( ыт p m) 
Thus L nem t га) luat = cis (47) — 
Thus bY enardns hoth branch poti we da not 
pern Го of МАИК  имссиА| Value. 
e This chore of cuts 
Prevents encirclement og 

the branch pts 2=о 


/ 
AS well as encquclaat 
pts, | 


АА Value, Thus 2—1 Is к branch pte A 
Similar garouMent appli If we choose o 
сүйү enclosi4g 20 (but not 2=), 
b) We proceed a ih part 
A bub go arora the 
| Contour shown 
| “| Start 
q finish 
МЕ stary : 
2mir 
сөз» Vy arre 4% (9 mT ) while a 
| 
| 





tsi 
ot 







a= (ғ- 3 hs Nr. ka гип . TEFA 








Sec 3.8 ои! 


1) обал Тє 240 tale 0,=0, Ө, +1, k= 


m-O . Thus $o 7-1, Now proceed to t= Û, 
Des тете VE, Өз» дла. 


th = 74 4 
us E Ур. cis жыш eig 


He 
Ve el + tgs акан 
-W= ERST 
194 Choose 9,, 62 as |^ problem И, But if 
pio 8 - ~ 7 " . چ‎ 
a. > ‚ 83 эт, Asih (n at 2-2 | 


O me seo E ape ait] 
3 v | 
= шор ЕКЕН | 
E 


en Г =! 
Ens 


8^ =. 4636 Са hans 


Proceed asih дейі И, CŒ lari = à шыр: RAUS за 


= [1,2146 «c. 41117 | 


14) Nok necessary. gilt has a branch punt at ї=с 
з (У. 


Sb docs 22 but 2 Z - z“ {$ analytic 

at t0 | 

154 (Yes). d4 we enarels the branch pant of +@ 
ont we proceed te a new numerical yale, diffrent 
ri Out Sars value. The same must be trac of 

Цай), pe. enarchhns — the branch pant o4 (CO) 

we Ona thar ре starhiny and Gradus yalues of IHE 

are not Sane, 
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poed OEE 





"ti 
жу c. Moor pos real 
Ur — put 6-0, 822. 
4 = { 
4 Cr a пед, ГОЙ fesu | 
| 





4 7 — 
[968] Rm e 
ут vk 7 
1] Cheese м asin 10| E 
2 ^ 
203 


(0 = 


мей гат ese Se Us мт] Wr ғ- "T CE) E 


ie Choose 16 as i^ 6] 6- -27 , r- v 
(aps al. е ap set, $e SL | 
amj 


4 3 
- сөз 
-(2565-% 2034 ү? |“ 


| el In ФА cut plane. ®' “= Vel cs ($ ) 
where -.m484T. Thus Re gh 70 and 
m (iz) >4, Consider logw Where W Zz 
ite! as described above, То Pass fen onc 
branth of bow To RT branch the Argument 
of м и 2۷ әт. Bub АЛК is impossible 
if Re W js ам: А Ri Wek is the cag here in ом cut z 
p lave. Thus we can find a branch o£ joafit z] 
үк КЫШ in this cut plane wh zt chosen as 
“а jos (tt =) fails to be analyriy where |+ - © 


(а branch pont of the los). For our chorie of zl Hu — 


—— ———— — — 
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19 cont! Д сес 2.8 wntid 
ab 8-1. Қо mater whar branch ofth ais 


chosen , wath our Owein branch of 2 
loa CFE) wil fall do he analiti Ue 


(<) Choosinsy for aanp le the principal branch 
of rhe 05, we have 4, Los (ite) > 


O БЕ _ | =‏ ا 
адды = 2 — zei‏ 
bas 22<‏ -1036.[ .6.25 -1036.[ 

L t * 





Ѕиг' (= ~ وملا‎ | zi r Q- E - 
--і دما‎ [21 + въ (1- zy | with branches 


chosen as desowx4 (1- pile = үт when t7 


Thus sw" JN -% a + + Vi >er Les [Vi - = „Bargi! 
а <ит“{®) = |] i 
LE у : 








уз. 

aj a- Жү m азге cis (Pde) 

at 2-3, ө, =2, $4 27 
ij" «x us vs c 

+ 1 х р b 

thus sm (92 -t Los зн ВЫ 

T- ileg fat Vel = [№ „11.0627 


— 


dewî ( у= ——a ~L 
BO” Gah "aes ЫКЫ 
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—— bat 


Usine notehón o4 2) find that at ВР have Cl e^ 
1.2720 +7806 , Thus -i Vo» [е + (1- zl T 


Г@фтъ-[106® | at ii, 4 зи (9 = А-а, | 
атаса Rente | 


dew (5609-03806 | 


23 C 


Cig} 


branch euts for probS 20-27% 








А< shawn ih’ pro Ьем 20 
ых» this elute of cut sw (i) 
MATLAB yields the same resutt 





branch cuts for MATLAB 
din eth CASS, (1-% 2") — 4 (1-% yh (+ 
= VĒ When ё — Се. Los]: idis zu 


. 88144 
{ь) af € =a 
F - ST 
e! 4-3 ал5[!-®] = ы 


044 (g*1) = ang В+] =.1818 
wi of 
ang [8] a +328] = 
2.124%, this indicates 


44 
et e) li has А М8 real part, pos 
hag. pul for this brand, 
(1-29) 54,18 +1 1.7981 


(дз "М3 
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22 , Gne, (5108 branches of probs 29- 22 
çm (2+1) = ms Sar [E (ati) + tHE +1 i718] 
zi2.07£2 - 214644] wt 
is Zt. From 
1.0634 +i 1.4644 


the sine of the русская; 
MATLAB, oet суи" (140) = 
„ The sine Of this expression rs zti 


420-81-30 ef |е results 
4 disagree, 


— = 24 G Maa aM Cond . 
- -3 bith this branch, but -3-3 Xo 


























24| Т 
> 


B uus 
$ NO solut ow 
26| Re fer te руеу м5 рге, Again T=, а'|-.--з 


solution js in 


|-3%3%50. ofo [ solu tioi is 2=9 | donath ot «иа/У фу. 


26| For our branch, Ё “з yr cis (grr) where 
-T <ө<т. Now gr = «еМ а--2%.2% 
= 4 CAS (XE). Thu: g'h, 3 credis 
and AUT. QAO 1% [£7 ам ) 






Saatin is | 
in дъна of | 
дла {Уфу | 


22 Asin asl ше requwe that Za 4025 (4E) 
But: gilts iUa (ev this branch, and 
24-1-1Уу4%0. Thus (По Solutio in данай of andy treet y } 
Шалы а-а 





ж, Using prine. Valves’ (Ба е 


me аера] то (вт ЕЕ) 


or: C - алғ , пто, tL £1 - + 
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Appenbk Chap 3 


) VCR = Re f3 
Re [3e* [ar at ti км = зе“ (o at 
al маре], 
| Ri e [ wat + Smat] = - ES 
3j f [2975 ёо = fe Rete? ] 
= 26% cos [ui ai] 
A Reli — = smat 
s| pe Гане? | ccc ы ыды 
or te Гуа талын s e үз 
م و‎ [3 ++) 


64 ped Ms «fre s ce и 


i.t 
e 


— 
— 


Qs t +e" 

dés — Mr. rele eT) 

pud = БАЕ А aj 4 
ets) = | | 


cha page 70 





al [phaser 2-0, Si] 1a) [gas does et ext) two 
b ENES 


-1%1 and 55% are Used . | 
is] phasor 2- Le "I e oil | 


6| (uU Re ۴ БЕЗІ - оГ е Cr] alt. 


Then Re Fr >Re Fr. Now let 
Fi =arih, Fa - Ctid. let $ = д. . Then 


2 
Re [axil ) ge +“) 3 = Пека) ع‎ 


л 


Laj phasor = 2-4, Sa- + 


lak t=0 


or га [Casta yi pem № [ Grid) ie pu 


or bod. Thus IMF Infe 4% Ке ed. | 
t| Peruri? — (0 pe СЕ gtk) = [se 


cA +4) = Rs (rest) ТЕТЕ [Сее gead 
7 pact, proper y3, fU) z= re (rest) HEW) = | 
fu [fe 59V Re [hFE S| Yed қоз prove, PPT 4: 
Rel Fte] Ru Fest + aest) + м [rest] 
tapae] - «(+ Ged 


The above pror maY be extended “to Lun сив ot 
дне cu) та thie... à torres ponding To 
phasors Г, a Ho ‚һе, № 2 or mote tide 
Laan ob cons and wor yar phasors, 
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IBI Groot of property G: 
t + 
(eat = S [ret] at 
| let us assume that we Gn Те Re operator out 
Gon unke integral sign. | 
(teclas pe S eet art > ке ыа 
How улоу Swapprs Re. ant f optrators 7 let Fe (ғ | 
let F> fel? 2 Then Se зі ей 
ы (e 644%), t ‹ J 
каше Re с Fe? Tp > Tm d ree st! — | 
= “| с fo eE ° (nt todt +i ( Fo e ЕТІ 
(вет ue (ot то) фк = § * ge (Е АТ | 
м\ ОФАТ. phasor 5 әл each side of 44. LON . hote 556 | 
RIt LEIV т. 


= _Vo_ 7 LU жұн 65 | 
к RtLe 


зо} Таке phasors 84 И giles оф equation an 
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SC | 
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Rt тс i 
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— TET ee «ТІЗЕ 
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Appendix, Chap 3, ntd 
24 Taking phases on beth sides of Ae d.e, te 
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Integration т the Complex Plane 


Chap + MEN 


1,0 sec + | 


i { 
- 0 0902, з f. x (: к) бууна dx 
— as ER)" den Hix“ 


456 ей аи pce dx is pos, wih these [жм , 


ae (x Gon) regat dx. Me ume 
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al (бе дауы b > (өзді T 
di Аах ‚но = | 
| 


| 
| f Qed- (ha afe ах юа 1+ alt 





- 3 r= 
3| де т Bah, Ат het 
| > а eb Gx) ою) > +i = FN 


- ( as > £) ¬7 
ъз ИТІ На < ي‎ + р fav 


ыды rL LM oae c npe) 
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| 
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| f Gert) (deeb dy) [ое jon] тем uc 
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| - 2: 
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— — — — — — — — — — — — — —— —— 





| 3| fee to рай +. Atita (+62 ya «(E HE 


‚2 | 
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9;9 ‘ <=! 
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! 
for an This rust be the cane as Ое + (nav 
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0,1 
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si Fron pre. кн; have: | t 
~ i d 
I ках+ $ * 5% Poe "хдд Lj 0 
* т 4 r +h => АТ 
4 Қы. M — - frs ot (c, p 
2-60, dA - 2 X-0 cx 
In second put ү бы). Ane have 
i o R-i 3 Бақ iS. (ху (Gi) dx - fe- -у*ак 
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sije- cacy] = 


бер+) 6.4 
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4) „кеб D4 {даос кад 


Е Men AX + f үз- 4% ыны f к 


Р Hpare es Previous 
pet X7 SME ес. Фе}: -тї Жыз 
— оп с га ait depends 
7) 


4 f — C ы fo ад 


iy ] Ww 
<<. € 44 = cel, еее | = 


(е [есу +i smi] 


х=, Si @ Ati X \ (акъ ох) =‏ )ئ 

















ЕЗ exe ax] = (ac) its &* cs xd! bue 
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= e pe ti ех [ smx- | = 


ie 7» fre]‏ ا 
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t-o 
я Procee) asin иң but t goes Pom Oto -T 
- 4 = —— 224 = | -yi 
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U| Note (S) ds (go t tsmt= 4, 
| As t ores [шм odo rm х oves бом 2 Фо -n 
ana back to 2. ддаи, ід Ме, у 2065 from o to i 


To -1 and beck to zero. th whole ellipse is traced 
ou. z= 2 (006 ti Sv, Z- aunt- ist, 


da> (Caswat +i wot) dF, Thue En Ж Де = 


whe _ 
f (got -ismt) l-a SME + wt) da 7 
=O mir 


(esso cert) dk + с 2» ыы 


ағ 
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- ((@ vale’ - e4) (неа = 
36 сунаса 
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| t goes м-Т to-T 
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-E ! 

С е | 
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z 2,1) 
| Кы | ans Use ML 
| ra| L = Vs = Маљ { inequalrty. 
| a emen 
А * qa ^ х- 
eaten per] deme] 
i x~- M 3 м. Е 
E G Cx -2 زوه‎ = e 4 | 4 с flax at 
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15.] Ug HL inequality. 


te] eM опре 
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of the рай. (elas 745, TS 
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ес Бақ * т gc Thus M =, г 
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ie С USE ML inequality, 
x 2 
| | Г ШЫСЫ Ах 
ЖЛ v» [тж dem a § RG ax 
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ic | < 1.479 
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Р t Loge Е га. 

le т | SM |54%- 421-00) 
Where -П<Ө<П, Q- олут 11992 (іг) e 

1053 | = IJ RU тете 

[9 E e E€” = eV, This is max Where Ө | 
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s. ML < есіз 1.474 Qed р 
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am сы 
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= 9 (tx) Ot ke 
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Во definition n DEDO | 
5 ^ | 
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іс = 
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Thus usins Cu anda) аме preceding results 


In | < f ае sea | 
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16) % for table 4.2-1, numerical integration 
for n=1:10 
u-1:n; 
X-u/n; 

YzX.^2; 

ах=1/п; 
Xp-X-dx; 
Yp-Xp.^2; 
х-(Х-Хр)/2; 
у=х.^2; 
fz-xtlti*y; 
dy-Y-Yp; 
SS-fz.*(dx*i*dy); 
vaiín)-sum(ss); 
р(п)=п; 
епа 
a-[p' val.'] 


To evaluate bk intear l with a so ter +} 


approximation, change for N= 1:10 5 
| n-so 
Sec +% | 
i &) P z O = xX 9e oL 
) эх 95 — 


zi “2 ER + x dy = 5 AX dy = A umm] 
№ бөз Шыға E AS oF 2 | 


Ne M e {хе NET = 21 

e) ‘бе: H) (darit) 2 E pd 

App, Green = NE xU 55 dx dy кі MA Gen 
= 1 ees "ia, Сидк A 8 ala enclose 


bo Ме wwe. Nis 8Y[oy =0 2/95 =р 


Фр. P3 





eA Yes, the sing, pt 6 ak -24, ой unt crece 


a| The omy. РФ at -ai 45 
[> ==-м DA the wrur, c (NO des not 
«РУ. 


4) Does Not apply since et nowhere analyte. Тем 
Cauchi- Fierann Esyatuns 1) = eX mm, yr -е “SM 
OL use 4, ي‎ о? 4% ‚ But ДЕ doesnot exist 


$ А 3 
5} | No) lost Aor ауа АҒ + =0, +20 іс me | 
Gl es | Since (09% is длине ON andin e | 


d su ба вам 
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= 4 Я Use veal pat only 
| rm ue зт 
ал M € دی‎ [sme] AG = 1, EF eos Boise ur 
~ т < 
ы f (еә) в us 
(4.6-1 ) , Taking tott, rza, {AF (во چ‎ 
des "" _ мт 4. a 
eae ge elus HE 


AV Use Eqn (46-34), Tale (9), tO 
| 2+0. | 


2 _ 209 A { 
|. 2-е, E] сө е ‘пб +, М ALE) е 7 ing +09 | 
Cetta (е ha) 





= Ох > h8 -iswmne И = Re {(3) = оғсолОо 


^ 


[+ 24 и7а(пе) +a” 1+ 2а аљ (më) f a” 








Because O4 periodiiktY of integrand, can change 


limits fon oe wt Ù о -тТ—эт. 
аки (9,0) > тп Re — Б El 
^ra |t-o 





— — 


Lop 4 RA 










gehin 4 6 


jZ] max 





LE | max = Ид +1 
El mk at (е Yela = М 


10 


Не min. modulus thy 


doesnot apply since 
Фао WR 





Ч сеек _ 


[mex уаше = €^ at X72, Уз | 
Mir yane = е? —| at X -0, Y=! i 


2 | From €xcereises Sec 3,2 


[sm] © Мол? 4 TSWw*X . The max value must 
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5 Umil 1 Los (Z^ ta 
d zu mom AE around lalz . Where 
Ore TOPE ч of the Log? where z^ta =o 


Е = Со АИ she 


: branch Pomts |е an 
& сте 


of radius Va >t. Nene of the branch 

tut s С д ши ЖАЛҒА i zem өс ^€6AVwe real] 
‚Үе бес of entet Ау unt Стае |=] =. А typicat 
branch cut for Log (24a) ic shown below: 


«ш at (51:4 line only) 
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2X 
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эт P 
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G| «inne. vote that = Re LE“) is the 
Teal pat of an дик function Thus Hs 
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must eg ual Хе the Valucefg oh vh Comber | 
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ом Lunction , There 15 ^o reason o 
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circle , 
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| ат 
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қ [ишни ua] 


b) Average of 4 values I'S (1. 46867006 | 


but e*am | = 1-4 686939 


$section 4.6 problem7, part (с) 
r-linspace(.1,1,100); 
ul-exp(1)*cos(l*r);u3-exp(i1)*cos(1-r); 
u2-cos (1) *ехр (1+г};14=соз (1) *exp (1-r) ; 
ауд={и1+и2+и3+и4)/4; 
exact=exp (1) *cos (1); 

plotír,avg);hold on 

plot (r,exact, 'LineWidth',2); 
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the mih. yelut of KH 
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ф eU (RE di (i e" 40 = ant (и) 
| o (nb) 
Сале © жай sihe © гіз. 
| in i 
la) Ginte an в eym, f Core) -4| (oe "de 
| о 
Note 54 имету 04 (059 гац to {ven powers, 
Li» A LA “з „л 
- e) de 
билеу de = 227445 ie) 
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2190) pue - An 27+ Ana EU E ыз. tis | 


(00 £007 Ante” + Qu 30 +... Ay =0 

SINE Zo 15 a root. 
Subtract 24 Пре бон [irst ; 

PO Оба) Qn-i(27 .. Ay (2-25) 
1B(C) Use result of part (ау IN the precedido . 
Thus (2^ -2«^) = (2-20) Rett) where Raris a роу. of | 
dearce (n-)in Z 

£-3-"' (а-ал) во) EP By = G-to) Ran-s 


etc. | | 
Thus using these results D last linc of (6) 


р = Дл CES) (Я E Anes (8-2 Rn O60 а, (2-2 
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Thus p- @- 20) Гол Rn tan- Ёя-®(®)+... а, | 
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104 доке (n-i) We. | 


<ес 27 | 
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pow assume П <9 ет 
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{ис го зе) > 7E ue = 
1 ©) 


&for fig 4.7-3 and problem 1 sec 4.7 
clear fig 
clear 
қа) 52552 49047 49.4 
thet=linspace (0,2*рі, 200); 
for j=l:length(r) 
q-(1*-r(3))/(1-r(2)0)); 
р2=рі/2; 
ul=2/pi* (atan(qg*tan(p2-thet/2))) 
u2=2/pi* (atan(q*tan(thet/2))) 
u3-sign(thet-pi): 
u=ul+u2+u3 
plot (thet,u);hold on; 


end 
grid on 
2| next PY, 
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Sec 47 


>“ % ргор1ет 2 зес 4.7 


с1еаг 

r-[12 4 ]: 

thetelinspace(0, 2*pi,200); 

for j=l:length(r) 
а= (5*r(3))/ (5-1(3)); 
р2=рі/2; 
ul= =100/pi* (atan (q*tan (р2- -іһек/2))) 
u2=100/pi* { (atan(g*tan(tnet/2))); 
u3«50* (14 sign(thet- pil): 
u=ul+u2+u3; 
plot (thet,u);hold on; 

end 

grid on 
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i 
| &for prob 5,(с) sec 4.7 
| g te) clear fig 

clear 

r=Linspace (5.901,50,100); 

thet=pi/2; 


qwe(5*r)./(r-5); 

p2=pi/2; 

ul=100/pi* (atan{q*tan(p2-thet/2))); 
u2=100/pi* (atan(a*tan(thet/2))); 
u3=50*sign (thet-pi)+50; 

u-ul-tu2-u3; 

piotí(r,u);hold on; 


grid on 


з 4) $for prob 5,(d) sec 4.7 

clear fig 

clear 

re[ 5.5 7 10 15 25]; 

thet-linspace(0,2*pi,200); 

for j=l:length(r) 
q-(5*r(3))/(r(j)-5); 
р2-р1/2; 
ul=100/pi* (atan(q*tan(p2-thet/2))); 
u2=100/pi* (atan(q*tan(thet/2))); 
u3e50*sign(thet-pi)-50; 
u=ul+u2+u3; 
piot(thet,u);hold on; 

епа; 8г:4 
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1+ мА, 
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у=.5; 
һ=1; 
qi= (x-h)/yi 
q2- (x*h) ууу; 


01=1/рі* (-atan (q1))7 

u2= 1/рі* latan(q2)); 
uszultu2; 

plot (x, u); grid 
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grid 
end 








has am atio ooo m 


02 ——  —M—— M OR - E 


ö— a 


15 





бі” 


ВЕ 2. 


Ош ЕМЕСІ а 


T 
| 
| 
{ 
ix = Uhre ge: lzi< 4 pur (®-›) A place of ж. 
| 





7 





i ж; 2. 
(жу TT (1X Ga) ee... lr <4 
| t ы <4 thas veld Фот |ъ-0 <4 
لفل‎ Үз > BE RR Ree pe i in plece of = 
— = \ П 
ы bay чыз l4 <t or i>i 
ғ ала tte |=] > 1 
"d RE E Qc 
ssi Жы 
oO. Wank 1+ 23+ 32 t427+-->- 
` -3 
A9 Lt ex t ж... Е.а (4 ? (каг) (uses %2- 
1-4 — — = \ it 
. ео {21 < 1 2. 
[21 <4 
(n) eco" > 1+ 24 4327+ 42-۰۰ |=1<1 


— € =) = (намазға АУ +3 n) 
(1-2) 1-% 


2 3+4) 2° 47... 
= +l + (14249 Z + Qirat 


n 
= CIE where Су = a J = GGD $ed, 
na, сі 


= From Ëg (s.2-* le Zeer RI = Cis =")/ @-=) 
differentiate beth sides _n2”'G-2) + (1-2) 
+28 +320... adn) 20-2 = 07x) encen- D- nz +1 
‚ PARAR e nei) ats га 


Now put (nei) ih place e£ п й+к preceding 
Pales Mi بے‎ ntl п 
irat +32 (nz! = em п бв)" E an{nte-D=1] +! 
0-4 —— ^ qu — 
$-5.4. 


пісем, n partial SUM 





Chis, в io 


7727 gec 5.2. 


H| From prob 16. Sn = z^[nc-0-i]*! 





S zala 
Q-a ' -=)> 
S -5 = 
| n { ге" | næ- -~ | . Requirt | Sn-S|<€ for пум 
1 -=1^ 
Ў -4)- #-1]+1 
Recallthat 18-1 <2 PF 16161, Now In сеў] < nle-id 
n 
< ant! < 3n since [2141 and п> 4, Thus \5а-5| < le! м 
E \- ж 
мА. ды "эп «€ for nw. EqUivalewdlY | 
- жі 
0 l z3 __ өс 


jalan <е [1-81 or шаһ [pn 
Los 3 nzi n?Lo»n 
n Los T Loony А . бом {ои лу}, 


Thus we will regure that  nLo5 Ln., y los 3 — 


М as ont tkescr > Los 3 


; 5-2- 
е, [Idm - 1] 0m 





— M M — д 





ee 
1 


ce «Әби 5.3 


| | | 
г) Wai = Ic zy?! x zb" = 4442 if lens 999 


РИ қ 
әзі 
Now > (4447 - і — о, nver gent 
jud 1-, Series оф 
Constants, 


Thus tale My = (дату 


2) m: He fad Mut the seis bes wk 176 
iS МАКА], А _ 3 


Now lug | s4 T° ig jzyee 
3 E › $ 
Td CLR M BUE 
D 1 . А 
Now ia — re reí, CAV. Series 
— У of tonstewt.r 


take м; = r3 
4 
X Flr te wr 
a5 М, 


- г 
BS — де - € A tonyet2ett Series Ж C «eo 
= J1 


.* М; af? 
T 


У ү n 
4) — ш \2| с (T ЇЇ gs js 
^X اا‎ > № re dei. 
Now ү = * rs PER to Converge 

7, Can aie маз Ул" 





ch.s, f12 


— — — — — — — —— 


| Section 5 3 


5% [Гын |= gu 








ed 
Los Uti) ley TTT iud | 
-nx P 
ЕЕ Е и Б 
*il t 
X leg Uv) + Log 2. i Loy. 
fr nai ^ 
Те . оу -n > С“ 
— eu И = ©, Converged | 
ТЕ Их o xL — 
ца Deo Metrig Serves whose — 


SUM 15 22, 





5 Take М, > -ha Loge c 
3 — and We have 2 sta blushed 
+ 10942 


The Unt form Convergence Of the ду ҮМ series . 

















Schon 53 





Ela For absolute  nicevocntie, We ге Wro, bo 
defin rbon that = 
и, GÍ (ри Уел 
— [Us go 


New — о, I s М; бс ой # ид ER. 
ovd = | 

15 Ay Жалға TO. converge | There pre 
ha phe conpans™ test — lu, (2) | (ои ҮС § 


" оо УЧ! 
anol the gwen Seis = (д, @ must be abs, Cv. 
=f 


D | Frm the definition Өт Lonversence 
S (2) > " 
— и, (2) 


I< h 
Thus |sG- sn®| = | in = А -®%® 


= ЕС (= ИС) ^ 
jem A d= | J -&w«)| no dg a dera 





ру tees 
- Й Е. Зита eb 
И? A Т ои 
(2 assin : 
p-a A nad У ) X — tha Mt € ATA 
^ SMM = сым оф (маг 


EN — the triangle tnegurhit у 
2 ou 
|=. 18 | EM - № 525 = м 
ӛтті á dents 
T hus | „ = зіме WB} < т) 
\ 49) сы = М, | 


ү Кы: l коо 
у=!) 


à) ton им nat page. 


As, рт 


— — —— — — — — — — — — — — — 


6) мнне 


n 
= E Р 
EG Ее zi UT 
J=) J=} 
Now | у = M s M 
KeS ent па гьеч 
к— 9 «ті sc! 
> к л 
I =з = P -Z ШК! ~ [54^ of : f раны! 
= А =, Ибис M SUM 
| us Sers — 
165 
Now 527 ге, the  Seviés I! M. ү, known А 


to “converge it must be true that 


| Әуел 
620, there must exist M Such that 


n 
|ы = м Се for пм 


pocos ie 2 


к 
| Thus = е for nx 
м Jz Nf! 


new 


кебе; бом pav © 






F m. що | «e for n>N. 
1 dant; 
к= © 





ond {on patih) we have | $®-$и (<е fe now, 
Whee N № independent of ж. 3 
 QoNeroence js 


Феод жой f, 
1la Los pty "E Et set.. jenen 


QC pes E орар acd dans 
mil. e 

0% 2| = Le dmm кі “ам! - سے‎ 

— 1ма4 Paks: Ног 4 = 2-7 als +4 p ^ 


Now Loo uu = “Los (t4) 2-74 %. — ar dre» седня - 


— —— — — — — — 


Thus, unfor m 
proves Lor the Series 2 и, G 
j=! 





Кем — 





——— — — — — —— —— —— —— — — — —————— — 








4 
=‘ теш m 
q() Tae 4# NS , te wu E 
еі » E=- = (в) + P(g) = 2 
Vi 6 уз Vs 3 Va S 
= ! i 1 ` 
ا‎ We e 
$prob7 sec 5.3, parts с ard d 
clear 
con-6/sqrt (3); 
format long 
for k=1:20 
a(k)-(21)^ (k-1) / ((2*k-1) * (3^ (k-1)) ; 
n(k)=k; 
q(k}=con*sum(a); 
end 
q(20) а. for part A) 
qi j 
Бі СС 
pct diff-100* (9(20) -рі) /рі 
v- n N^ partial sut 
1.008080800008088 3.45410161513775 
2.88800809089008 — 3.07928153567889 
3.08688080000080 — 3.15618157156995 
4.80806889089989 2 13785289159568 
5.90000080800880 3.192597450639 After 20 Ferns 
6.00000088800000 3.14128879546288 
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end 
end 


plot(ss); 


As, 234 


SCC S. S си 













10terms — 








twoapproximations : : ; | 
04.19 боги Әрі — : — , |. ig 






ERN 42=1.37 


HERE т 


1 | t ! | | i2 2.0 8 i 
F1 le is | rai i | | Si v=0.62 ot | 


y=.12 


ја | 
IZ ТГ аа 
ÉL BILL. | 
1.04 | ДР кши | 
C: Á | : i 
—Ó] ИЕ POTIUS DOO 


http://hyperphysics. phy-astr.gsu.edu/hbase/phyopt/cornu, html 


Gouvent. BY Comparing the aboye 2 {igure 
we see that do obtain a smooth Coiled curve 
№ the Last Quadrant We Must USS Many Fens 
G^ a fri spacing befween pots, 


— EOOOo — — 


س —— — — — — نم م 
- 





- ы 7 

Al қағы, ты = 1424 +32 443 
ү 4- 
ы ч dik sre tite 


= at 32214.32 + 


- 


: 2 
di fferentakte anan 4-9 3 


К = neues 
2% ~- Aer 322 (4.3276. x 


- ^ = ыы 
- г ®^+ 217 





ыы алы зде МЕ 
| = Z+ dd z 
U-*)* в. 
Subrat this last fecu fom the one be fore it и 
KE = “Ёё = x 
———À — - > n. 2.-(1-* 
93 — II. wh ws. [> ) ] 
(1-е) 
2 Zt? ged. 
(1-2 


У Pub t= dan the preceding result. 
oe n 
E т 4 L *L ү... 
n2: (E) ° a+ 4%: t Чек 4 Tee 


(6 
= kth a sede 
(\- 232 
ash 2 = 144720 += p 5 
o аката ае [21 < 6 








i ғо 
Cie - a> zł zé patz to а". 


= it e+ ЛЫ 1+] ДЕ ДЕ tlie eld 
‚+. E J 


Vahd fr |81<4 


ДЫ] к б 77 if nis eyen. 
C бб кы IE MEO 


Ch 5, 2.36 


FT "sess nd 


1 
| 
| 
= — M 3 
| Los C1- 2) = Қазы 
| 


— — *44 
Se Sqn (5.3-8) м з ж | 
U 
тал zt -ttratta falc 1 
1 


аҙ Los (N= -i [t^ £T - .م‎ Шек T at 
& „Гү 
z(-)tz Li- Elex —J Bep 


— кы a. 
й Cn = (ч fi- ме. 5] 
Series — fov jai 


Dod orh км 
-A 2 -ап 


ge = А. -a-a (2-an) + A. (2-41) Chas) -G-an) 
- + An (2-4,)(2-а0-.. (2-Qn-1) 


o Rut = б, tn the preceding . 
disappear axet frst. Have : 





АҢ teras on right 
PD) . д, (а, “a (а, -аз\--. (а-аһ) 
с 


(^ г Еге + ТЫС “аскери! 
; | € (а\- ал) (А. -аз).... (4)-Омя). 
А; 7 р(аў) 


a ge 
(6) Cay - a1) (а; -a2).-.(a, -4у- ) (Ay-Ayei)--. (43-да) 


СУ S G- аг шшс 
‚ > 44 
t ` OCEAN Gade AT -а«)-- 
ГЕ. . өнерім rule 
| " ple) + Р’ (9) (2-49) 
etm | 


(a- ûn) 


G-a) 4 с (2-а-)(& -а3)---(ғ-ая)« € Cct-a 6-3 


4, ` Pad whch IS the same as Ar ih 


72 Гал аху лаз) Фот) — 








Гани езй — 


1154! se part (С). = -.0- +6 с 
А Gert ) 2-9) за жн * 415 





à — іш z | — ر س‎ Боря fo ہے‎ 
tet (аъ) (2-21: (2244-22 2>- (2) (в-а) (2)1-i-2) 
е - Г = = 2 
zo ұн > 
is} e 
EJ Ч 20g “33 L ií 
| (£-1) (24 КҮЛІ (®-гу "FE у [e+ ++ +5 — 
— ЛС тас Sa 23 ^ 
= [нез 3L te = 2$ t , 124 
se her +4 CY 


e£ E 
г 


2 
sS ge) — (z+) : (т +2) 








а, og Bl 
2+2 (2-1)#3 еге) “2 - (&) — 


ada the two previous Series: 








= = = OU" вые, у 
(ee) (=+2} ^76 з \3 
| | 
17) -4 = URN = (2% 
l (z-a) 099] Й PLI: 


(Ite) 


| { 
54. ------ 
ài rw)” where Wz 2- (iri) 
| Iti Vo) 






— - ы aw. . (бес tod) ^ wl<t, 

ut Co - Сн where Са ш 
ii ни ^^ L -2 0 2i Gro” 
S м9, mque [z-CHOÍ <4 or |z- ce) <А 
inte l ә ТТІ i 


As, 7.38 


~ 





| 

1 ; = | шо 

| 24 acp Xy т 274 233 7 

Dx ins DAT РЕЧ 
О ас и tow? ... (бе text) 

| di Fferentrate the above 


тшу ttt Btw te^ AWE | 
wi уз" 2 > Crea) ағд" [9] «1, ler w= в (2-0) 
Ww 


= (ығ. уо [ee ur 


fg s.3-/6 c 


ат ту. 0) 3 zs 


* 2 Cn (zi): where Cn > 4 (ney (nti) ^ lwl < t 
„ Ree 5 [2-21 4 
е аи тее — 
Go Gey” G- fe^" uen 
£31 — aa) (a+) + Біте с (e) 
noe &=-С Sinite off of 2" о 


ом both right and [4% sides 
РАС tzi м Precediny , ас b=7*/3 put 2 2-2 









ih. Sane egn: gt (a-[a 2. a Tja 
ает d 7 
(s -)* Gen £-1 G-)* zu 


1 


t 
— — =. — -234+ (=- 
=i бер вез о “9 4 l- — 
| — [а-а / «1 
3 o3 = ч/з /—— . = 2/3 fi- HESS 
Ge" белу” irga] ^ — 4 


ғ +2. =-2+4 i*(2-2)/4 4 * | 


| 14, ont 4. ES 





| add the b preceding series expansions of the partial 
| harton gtr, ae: 
| 


ES > ‚= 2 Ca CEP", Vahd fo. 18-164 
ж-іуу atv nzo 


л n - у^ 
Where Cn = 2с9 t (с) Слз) а 


ао + — + 2 
(г-у (ену (ay Ce an (с? 
Axo (2+0) + b (6-090 + с (ё- (ух + (E-I Geo) | 
| pet сі; set д = 14, pat t--U c= My 


Coeff of Z? th preceding 244. is Бух. 2 
= bed, ь--4. Now put в-о ih tHe 





| 3 boy. 
азы азы” 
j= + = / + = کے‎ =- = z : 

Thus КРАЛЕ Аа 

à ^G-0*- СЫЗЫ СП ТЕГ. 

; LN 2 4 = IE. e preme 
ae 5 ~ t (2-2.)) 

(2-1) (2-2 +i) (а ET 


-4 = le wl = рес +(€2) -L2- 3 


(2-1) (ғ-ғы) re tad) 


l2-2]—1 
l4 _ 14 - 4 xd celda zc 
Gay “баз peN s [re 7 
; 3~ 


L (i-2 l-A p3 (2-2 _ 4 (2. a 
36: [ 2 ج‎ "E zm fer EX < 





\t-2) <3 





; i t : 
E e 74 = T = اا‎ ser vt vj 
GH (из) meno WCG 

| 3 

| е [|[@-®]<з 
ен 


ч 


As, P-40 


ш es o 













add Ahe series expansions of the 4 риби 2quabions 


{ oc 
سے‎ = F -2)^ 
(ус n eo — aed 


Cn = 400 Cnr - 5 €. LCD, 2 сш 
= L (Cyn 4 А еу (т+) Е 

an 
31 | - [з ELE 








(2-3) (2+1) — (222) "+ 
“is -ilb = ~ z- 2 
de = عك‎ = /6 [it B+ Ete [2l < 2. 
2 
-/3 - -4з [9-9 ete [= «4. 
1+2 


add the 2 preceding series 
4 - = dnt”, dn? +E) -+ (jP 
(g- Gt) Hee 
её = [rete +. +, еи да the + | 
Ea Nen 


— 
(=- — 
LT ds + + dv 
Co ~ do, < dota, С a. T 50 
баз do val م‎ da +4ъ, € = +d لم‎ pdst da 
39. 2%. а 3f 29 | 
Сл = do + dı de d 
سے‎ — 4 ^ 
Series valid (21 < A өө 


{ше 2 grga (2 a" 


Тә.) Taylors The. p-o 
Е £) 2109 Се 


сано OO 
ПТ. 


- ш +. 
= ot [4 36 te | 








= Sec 55 = 





| 
i 
| 
| = + 2. 
| уз каяка . 
а? -42 
e*t SB-/ 
>%- 8 
CB ыы ы Да 
| SZ 47 
"E 3 ~ 
7% I 7. (2+2) (б: өзне), SEN 
н = (Е-0)+3 + 
SX абы, of 
є *-4 (t- v) PT 
SEH = А2 * ^U b-3 
— о, (249) + Ь(ъ-2) =) — 
ны УЕ = Ye Г Nt + ад. J 
T А [P . Fr lle 4 
ТЕ. Жы — 2 4 
+ (2+2 T um — cr. - 
| ) Z-1+3 Гея ^ p ote — | 
| ada kha 2 preceding gvies ЕСІН for ЛЕ ЗЫ 
15241 -% dn -d where da= -17 + 





w-4 næ qe-d4-i ME. 


uw ouai mmn 


| Now add the — series ke 3+(=-:) ard 


Bet * CANTON 
MZ or um 





where CH= - 17 tf С?” Cr пъ 2. 
= 


ne n-0 , б = 'àt de = 3 4 = = Со 


+ 
‚ T£ nt, б - | = = 17 ni > 
| Ci I+, ! a iz 





See 5 шсш. 7 





" аы жаа тан |e zy 
2 ас -а “ъъ а, ے‎ — — z 
mig [^ gnje ы )* Ъе ы” le, 


tate) + by G3) G 





ber b o РО, (2-5) + аъ (ъ-25)° ы... 2 
Qo т бе b, (2-20) +o Боба жс : 
e bo 
——_ —— — 


(a 1- T b ) (% -Ze) а ау» M 


(a "s ge ку зү. (a-ge b) (в... 


— 


bor 


(t-80 (@з-аеь _ Arb 
bo — 


The coeffinents of (#-®әҮ, (t-e)', (4-ғу th the 


‘quotient arc асин са to. Со, C € 1» 2$ (з.5-п) 


25| Los) 22-223 ZF (see 89 (5.3-B), put -2 ih расов в) 
cos 2-)-2 + 24741 
із” +2% -z6 .. 

251] e 






Е -23 , 2 





— — — — — 
مس‎ r —— — — — — — 
-------- 





| ab шә 1-Ф% < ansutr 
E 
ЕРУ ppl ee 


| 
i 
| IF Zz ғаты... 





-e*-z?-a&t.av. 
- =“ - z*-e*.50D.. : 


O (remainder ) 
[etter КЕЗ +... 


1€ the serits in АН denominerr converges, ten [el «1, 
tind the sum o£ the scenes ds Tz 








oe uo - Ke [ sam as above) | 
! 
= nol 
~ tert |n 
(7 2? 12. et нац 
СЫНЫ OO YR 
№) 2) LA 4 2 +, 2" 
29. 3! 
-€ --2 
2% 5 
-z о 42 
ЖУ. (24 )“ 
== (= 
! “(е 
T г = 
Co =, Ос бз» Bo = 00x12 1 В.2 10 = 
= 
в. = 20 = L 
12- 


е 
D qaf Т Am 4 — =, — e 11 
— ka] (э 2/2) Ж 

& EY E TL TER) ome This К an 
even function AW = Al. Thus a= 2 dat" TN 
фу то it 9-1,2,%.:. (nodd) 

| = Си 2^ & fy = = daz” 

һ-о nad 


a ы, 


% 





(ғр, Р-44 


MS кез c E ыз 
i (cont'd) . 
quate Contes IR АМ preceding 
- do 
aur rz - di р di =© 


Су = ~], (whi we icnew ) 






















Cz 2 4.. 
Єз - дз =0 | 
ar: сто, nodd and n?1 






thus C$ 70, С 29. 
m-n Си, Bno, nodd and ПЗ“. 


с) f~ — — ‚ At whak point 
| ibe рё 
| 27. зу 
arest г ғо) IS the denominator equal to ters? 


The denominator 15 ég where ts (68-1)-о? 
25-1 x T + | 
jets . € өй = і гкт. Put к=*. Zl, 
| Зо Series is valid ай disc [e] < 21 

| 

| 


Е: (e «С Cosh* =o at ЕТ], 
сігіс of Соми. iS |21 = fo 


p Ate] ay 224 " 


i hie y е 3)" 


pos + — ы 


Шш — 10.36 EM. (5554 T 


M 


Eo “= o «1 -í 


e 
ғ 

м 

N 
е 
ж 
ы} 
У 


Ec = ét foe. 





0 
iS- 1-76 tis = 6; 
The odd wets art zero Ысам this {с an even Хит ooh 
(же prol 30, prevwiks sec.) 


(b) @nsider 


ew 
ا‎ 2 En w^ идея 
(мА (М) Е 2., AV, | l< а — (part ^) 


let ce — w th the above 


Бе 12" ж =‏ 25 ل 
Ghee: оршу. Т" ғы CARD it Cant‏ 





Cart 


i 23 "s zt li 

e ЕЕ. .-) ( — 

ЕТ? Ff, 70 fo” E Erat ғас ^ 
WE Sies 7 00 Д | 


E it. 60, 37 + 30.20 + А 21 Түй bie "/2 
x + 
9 (и = ex 0969) = (“|e ipee. з 
Cor ered, qs "c = 9 © осо 
az EN 2” алы ты a 
2.2 Ж n - = 
Qe э grr estie 8) et 


+ } 
^n (0-е) (аз) (өлу lezo 


Cnr UL he с 


کک ا جکر A‏ 





AS, ¢. 46 


А 2. ex ö— سس ا ل‎ 


| 2-4 tontinned | > Sec $ $ жолға, 4 
(b) Fem GO Си = (0 (9-9: (et - cnr) CUR 


| nzi 
nv coy 2-0 





| —— M — 
“(+= ) < 2*6 
Самт > l 








"Gra f° 50 nos now 

ee “cy > Со +С, ъ 3 Cx е where Cx 

$ owen W part la), Qr) is endive ik >с 

А invtesey. Jo senes Сіз = Си” fS valid ail 2 
z А 


5 \ 
E a.) Subshiwte -z for 2 th the Series о-< 2964, 


Get (1-2)%- р-да + Эа DE GO) у -DÈ 
———— 0s, 





| — pur & =. ihj 30 
Gat. 3 Б 

MEN EE “BODO: 
m Um + "и 


1%! <1 
POIN Т = 1% pi +/ 3 
(- Э Pring, (=) : (45) = 1.38628 
га = a 
M 39 0%, 1.4142. = -yi 


(b) put 2 in ріше o£ & a 2.3 o @угог 
t є Seres denved ih parta. 


аук ыы йо. at poss 


& 
| 20. 23 b 1.3.5.7 => 
{м <1 d» roa a 
| (CY From the preceding : Л * 
54 - “ къ t zt 
—— 7 pth c£] 13.5 
(ine y di 272, жа |< 


z' planc 
ш Path of integ rahon integrake М p rece ding 
Sees Yerh by er 
Ган 06% klony path SM 


оз, Р. 4] 





— —— 
— MÀ MÀ — MÀ — —— 


сес 5.5 
30 [ шэ 
Recall («ee chap 3) 4 sw'(9- 





da (- ey h 
> dv Seve КЕ 
[онук 7 swi (| = sm (2) 
e ° [€ wetake зи" (осо 
. > 
j Detto г 2* „11.5 a'* — 
Alons pth indicated ER, 2? 30 
à 3 
T eO Бақа уа ыч " 
2.3.10 255% — 5 * = sm (2) 
. 7.9320 
provides our branch Of зи’ (2) | ids 


' satisc, -f(p)- 
ard swY'(t] has до бане take "бес Sw'(o)z6 


N inside |4- 1 | 
а. = (4 = г 
а owt 


Tago put zal in Me preceding Series 
"c Lo. — + L E) КАЧСА 
à Teo 
62% — — vu Sus 
и 
мс of П1:.5235%т 





AS, P gg 














$ 
] 
! 
| с 
| у St zr, +2. 
| z 3 ыы = zZ %0 
| z: го 
| E Un {© 
2^5. ТАР tZ. + 2Z sor [2170 rx tes © 
«^ sé "7% 
Ил (E^). й>-} 
(2143) 1. 
vo^ n 
or smh? - = Сл È Си 0, nodd 
2 3 м =-1 : Су c i 
(nt*)! 
э. УЕ: 
Bl Gee zd 4 | 
Zz Zz zZ” 24 —— 
"Nr — 
-2 -Y | : 6, 
2 - 2 -7 af 
— + 2 = 
ees “еу све #[>о 
" — 41. 47 | 
= = -i 
- оо — — Un- Z 
[-2 - т} у Г- 2 -2"] U 


© ул G ~ > Sm3 v (go і smm (6) 


t on ( — 
smi ‚= (=, + (2-,)! ВЕ 


de fee efus ^ gest 


= -5 zT -3 
= g 1 (z-) + gmi (z-)) 2 qni (2-9 


3 40 3) 
ے‎ ЭЗ x - Ж 
osmi (=-0 + 6004 (2-0 ! E Sm іг-11>1 
2-0 


— — — ----- 
ee 


— 





sec 5.6 





3) tend 
1+ С (z-)” 
вт ( az = „© > 
С үн 
Ра = -- 
с”; smi £ уу 7s £yen 
Ж б 2. 
Бе мш, ін (өз í re nis odd F 
сп), 


4j Fro ср (5.%3-8) 








м 43 
— Los (1-9) = 2 +e + © [2| «4 
a 3 
hk z'= ل‎ га“ l 
С-г) 321 
- 105 № + ets | RET | 
ar ea! GI С 
9 = Gn? 
LOS С — = 2.4 J i | & 
Ce- 9 Ce- ђ (=- D~ + i 
fo — ao (а-у? 
Yall Y E 22 E i. б> 12-4024 3 
Los + нА" 
f | wal > es Cn CY 
* —— 
-а 
oc - 2 Ц г n 
И =- 0 Me C (2-0) jz-]27 1 


LINT ' Á | 
si (= 2) Use the binomial thy 


_ 4 Бы — 
ТАРАТ 


= (n-v n? 


230 


- 274175 


-% 5 
%21% 4354-46 +728 +27. 


ChopS, Р.5о 





£ 
e айы о 
—— i] 
2+1 7 ——— ". ES (s с e 
1+ 6/3 90 x —'Le. 
, - Ж” g 
d É L ә 
=? [ t > 
€ x p Е dod ob » I |< » е 
=й Me» до 
= ec z^ Un = CO C z^ 
ħa- 
Мт -І,-2,.. 
м — | - 
" +t (z-6)*3i 
ع‎ 
— see 4$. 5.=-16 Ф) 
1+ aè 
(z-i) 








(*- 2454154 


оғ (2-сі 72 


— дм "m" 
(2—6) рез б rac | 


(=- c) ЕН: -ao 


~ ee) 
(а - а G-07. G2 (а-у ~ 
zo) gu + z UnB dar aed 





——— — — — — — ا 


Sec. 5.6 (Gntíd 
E эе еке 











(+33 | > 1 
ос |ЕҰЗІ17% . , . | 
=- — ЖА 16 
" ee} tt3 teta) + io + 6% 
n (%%333 

Ux со cn (8+3) 2 Cn = PME ux — 
md fer ae 1 
aj E — 4 


or  (e-i)+ (240) ^ | 


| E + /2t¢ 
fag RUE ee GO | ME CST GR) ) 


(2-1) (2-с 





| Valid [es | =й 
| Е te 
va [z- iL» VS cette «t C 
Ge js { y" (24) + зау: ai ae 
; (24. zb Е — 2 
| Е (%-< oO l-i)? 
= | аса Си (2-0) дам сад" = 
: XE. = atti > Jet = |+ { 
$- Cec) Қы | ial | 
E DE one p -1) =, — — | 
— 
%-1 
ш n 
te. yl (6-0 +i li- ау, . = = Сп (2-1) 
mm )^ I * га, ) (=- D~ (2-1) a j 2-00 
Cn 2220 өзі” n-l series Yala for [2-31 252 


сей” e елі, nmt radas VZ 


hS, p52 


Sec 5.6 onik 0 


AW EE ыш ёр йы e 
бә) (2—1) (243) e (2-1) 243 22-3 









домат fec Laurent series 
1 o < «4 
Е 1 «l2]4 3 


TU {2123 














L 14 | 
— l4 z A [Imm [21 «4 series Д 
ті TES 
d s MeL ee] lal> 1 serke B 
з Lb д) [+4 => 
l 
{ 
із. > зе es L [+= ке” ы (ы<3 Series с. 
&+3 14 ъ ^ 36 | 2 4 zT 








ł 
Te ot Lt E N P 
* +3 ЕЕ vg [^ 


for Дно T, о <ігі<4 


use 205 сеу А seris с. 
z 


















for пан — 





Use -{3_ + seri В + series С 


— 


| (өс dona Ш (217 3 


| úse -ils series В + 56016 i 
L 


К 4 
EE ES 


жі (26-1) 2* ^ 02-2) X 
-| Med Laurent Series ih powers of 


sec 5.6 өмі. | 
prob. 12, contl& 


- \ \ - — 
Пао 8 (2-0 ey 


= -L | 
Ё [Æo g TON — vj eli Senes А 


“a 


— = Ча. = ا‎ { 
л (2-2) (®-1)-1 бо&- ылу CL mn 


22.2 
а | — 
> өм Ga ^ e ax] dà 9 сЕ (e- ie | 


5-4 < 4 — Ра 
көм ойы sores № аға series В 
| 4 
де. = Cn Ce)” [2-1 [>1 
п = – ео 
Си > Lf «cj Мой Сөз !, n even 


En 20 p n odd 
. Ж — 1 8 2m 


thri 


N need L. Serves valid for 
уд 12-1] <3 


\ | 


= — = [LT 
4) (2-4) (2-1)-3 — 
| CE 


1 





Series А 
zd 
+. -'l« 24 ا‎ = -l t | 
— = Ta — — — 1-2. +! 2. 
(7 (уы iw) (+ 2, je] (2-0 ы 
Vaud for le-1( 24 ic Serie В 


haps PSY 


Sec 5.6 ntig 


problo, o tL E 
Add «nés A and snis B 


| +2 ^ 
| С Si Си -Ò 1<|2-|<3 
Ы С (=-4) 42 — 













n-i 

Cn = = Y ud nzo. Cn = -ECN nei 
14 =. { a-la + cfr 
i $ 9) (=- M (2-5) (2-г) 


(2-3) 
+ 242 |, 
|а need д Laurent £xpans tor 
" valid for — |z-i72 
| 








\ \ 
x 2 № SRK В 
l- > 2) (€-1) (#-Ту (=) 
Се-І) 
TM le-11>2 


- А. 27 
5 au м. a: г) [zx B 
- Cy Лу" Ст * 

Из داه‎ 2-4) 22, Са > 4 2-n^ 


= еу" cn 

нес = (-0-(4-) , (1) + (ч) 
Я | g-i (2-:) (€) | 
(de (єй "I. ext - Жоо (Y (м, 


(2-1) п => Laws: ог]. 


Cort, Cy = (1-) all other eO 


m 





ТА | йыл wey бс, Де hoo ЖЕ ipt 
| e| (жей? + (=) — (*-1) (cy z 3, 
т didi acs ИШ (z~) — =)” T 1 [211 ( 





(KS, P.SS 


— — — — — — — — — — — — — ———— 


Sec 5.6 ими — — 


ul сама ME Е — 
цә = > Cn Сж-4) x 2a 
я - ~ © Ceo — 
| \а-11 > 2 
Weer 2 ےم‎ 2%1 
(t~i 
P.Z£ qoa Gab аз, Garés 
= 4 @-9”, | 
hzo 
G 76 ~4 








3 
£u = (ea) + L+ 3G-) + 30-0 + (2-0) ех! 
| Vaid О < |g- 1] 


Contour с à 


Op» go L9 قي‎ e EN P 
| Е-<) 
ҚА КЕ... ЖИР = Ee 


sec S.6 contd — 





raj — 
{ (er) А-а z+! fm 
t = — + 
t-21) 25 Û CE e) 4 
ы “fa [t -zol =$, 


(91) a 1. 


D ос, (9 
V (2-30) - Gi - Fa) — $m д 
(ғ-а21- % Ме .. (i-o) - Се ёо) 


А l2 -331* $, 
Ta >. Lem а LA dz | 
4-%0 == (2,-24 EA 1+ Е Qi) бга 
М. “а-а бы) nn 


e 


Series 5222 А, 
12 ol < |Е -ta sfa 





шыма з рлу», — hey — 
ЕЗ = En CE, -20)" ei 
art 


es embed instat tess 


| pee | 
| 2-4,442-%, 
Таза. ыс dcs ; о) 
202 ану а 
тачы 
m (= C (3, №) £e |" 2-*o m 
B 3 tee) e 
“> би(#-ясу” Wu Roe]? 
А h--99 [2-*.1 2$, 


ша con de, sm oce de EHO 
| \=-=\=$5: 

the x \s Ww AG Varo 1 aro 2. Can be рет сияи 

— Lacntval Contour а-ә} =$, where ер <. 

_ bt Me йо. o4 deformado of сори. __ 


CAS, pis 


— — — 
-- 


| 
| 
| 


% 





— — — 


Sec 5.6 (wid 


(а) оу d 
Adding the series Gor ТА ant T4 eset: 


r? n fia 
“ут - Е 
(Gn = еп Cz, го) К Си ~ Zu бау 
(а-А>%? 


РУ 

20 | Losa (prine. ranch) is defined hy a branch 
Gui dene Yr0, ү 20, Logz 15 not analytic 
ak punts |405 onthe wt & 109% not analytic 
Ws CANI шаа ы. centered af 120. 2% laur. 
Seres pot possible, 
аң +. > . This functon has a 
+ Lost 
Є 

branch tat? as de son hed TA prok (зо) above , eo 
Sw t wy анко on live усо, Xo ard Sw* 


{г au 
«f guae (^ OMY annular vesion Centered at 2-0 
d. а laurent exp. ina deteted nehbd. of ао not 


possible, 
a2) Consider el. z A^ Qe) (ғ-1| <4 


% wr. - — | -}, da> (усо) = | = 
i~ 
4 


Lj ( L | 1, -$ 3-7. 
zr o" dss + (=) C2 "|с эшле = 4-96 ) 





а = ij [-3 -<) . n7! | 
j — 165 - 4, =l, dı — — H1 ue) 





һ>2 2^ (nv) 


— = - * 
z We (+ d 6, Cyt? e 





#-| + 


+ (1/4. 3-5) (ъ-\*.. Clear parens, 
ен o 2 14-11 < 1 


— — — —ñ— ——— و‎ 


=, р-54 











| бес 

| E tona zt 
| €-I 

| оз il, С, 
о» 

%\ сике. 


that all een Си 


— ا 
@-t3 pt! 2 "S‏ 
cy, 4D.‏ .)2 


Now cro $$ nutu Ds" 


anb һ>-4 
0 (с - C(n-2) 
| ES 


| 3 
| i З т...) (2-5 
п з Сенсе еса?) сер 


Equate бое 65 


Now solve the preceding for C^ 


— — — ———— — — — — م 





5.6 (оп!!4 
= næ- e1 
т--! 
= Сау” EWS (2n) 
2n Cnet) 0 nz. | 
А Cn 2^ We Ic fion ғхамріс 4 
ar zero, 


2 
Cr, а + C38 + Сх ё... 
"e 


— -) 
Х7 7) 
of z” 5 where Nts odd 
+ n-t ..,.. „С, 
i (enm — 
minus 514% 16 m 
(s ae 


E + sign % net 
2. 





Сл = Cree - Сһ-4 ү Cnc .... i С. 
: а uU Ww + = 
| S! | | (n * 3) 9 
: т зи (€ ntl rodd 
| зз 
> Stan ү | 
0 Cs - Сз - Са + СА NN Ф is im 
: ,ا3‎ sh q0 
Съ Ct. Gt һә? 
39 $ 
С. = C к= 
AT 





| 
| 
| ob 2.3 ч 
Б prob 7. ©) contd en evanple 4) 


we now C, =! 
eo T: | 
лағы; 
қ a NE E == +1. 
a 30) 5 zoso w, SU до 30 
Answer 
26) r> = aw’ 
LU SEO п 18 odd 
[е Wt Le 
1 oo 
SMe = Сл (сж) 
Ул 3 
smit = Е syhz e 
4 Ei CAT тж GR Za 
S Mh t Kiss n7-: ns-1 


Фл--0 te n fs «уе, 
щуки {у Фи =С.) erie o Ca n 15 odd 
" Ол-0 и even 
d) тий = GiZ'+ do +а, +a +. 


wed beso УСЫ abere. o re “| 





> 
т 0.2 44, taz d az. 





СТА $7 m : 
bo giz?’ کچ‎ qz 

- ( т с. + e.) (it Е +4, tá,z +a + =) 
[= а. Га” жең 
о 7 до ГЕ” tern | 
07 д, + E Гг” deri] ob 
Ot me! [= E до, д», d^ --- 

fall even} are zero 


SC SG wnt'å 


L às 
аз - - аъ +4: "mw 
3*5, sb Тү " 
IN Seneval Gaz - One | Ont + Ón-é +... 
tow .44 n 3% 54, 0 (һал 


Gr = 4, бут موا‎ ба =- | و‎ 


+ J 
45 - us — * i 





50 


23 2) % sec 5.6 prob 23 

Clear 

nmc-5; 

9(1)=1; 

for К=2:пт 

for j=1:k-1 
u@j=gamma(2*k-2*}+2); 

end 

d(k)=-sum(d./u); 

d; 


end 

nr=25; 

r=linspace(.05,pi-.05,nr); 

nth=91; 

theia=linspace(0,2*pi, nth), 

[T.R}=meshgriditheta,r): 
[Х,Ү]=ро!2саг(Т,Б); 
z=X+*Y; 

mm=length(d); 

ffz0; 

for pz 1:mm 


ff-d(p)*z.^(2*p-3)4ff; 
end 


96 ffz1./sinh(z);96 use for fig (b) 
meshz(X, Y ,abs(ff));view(135,30); 
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276) % for prob 27 (b) | 


clear 
x=linspace(0, 10, 100); 


пт=[ 11 12 15]; 


for }=1:3 
у=х.*0; 

for k=1:nmn{j) 
К=К-1; 


y-(-1)^(9* 642).^(2*k)/(gamma(k* 1))^2*y, 
end 


plot(x,y);hold on 

end 

y2=besselj(0,x); 
plot(x,y2);grid 
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t 27 Gm | # |“ m 
a)" с — — wher we 
ae (2-1) (2) l-t) = 
| б th reult of 4 to ser Z (utt). 
за}. | оъ is analytic &xtept. for hat Re 5 ©, Імм-0 ; 
| how 2 - (хь) (бу-у) - 000-і) ay" [YO -Yx 
; т-аі (x-1Y* t4 “enn — 


— — 


—— 


---------------------------- 





Sadon “Sik фи 


prob 12, сои. Require TEN 20 
س‎ Ё -1 
от У(Х) - ухо оғ Y =o. Сефиигс : 


6-1 
fon above, =. xXx CX-} $9 => Thus О<Х< ! 


2 Branch wtih е plan. for es) is 10, osx«] 


Real € ) <o ev (x) i-th} ух 59. Now Ү-о 











t | 
— х NEN d 
Fall — - орам ew e wn. |wi < 1 
\-w! 

| w daw — ку" ? 

F ! de 

if. Lost o L e Gla) + Cla)? G(ay* i 
o è * 3 “= ҢІ <+ 
ох 2\>4 b Е 
Loost - 4 Эй E И 
| Me T LG . a (ov [8121 
| | 3 
"e Пит. т, Y 20. Mau, 

| T = aT = am z? 

= — ۾‎ { eA = 
СО дг! дз Е Loo( $- lel > 1 
ONES — 

| F э, ДЕ = Гесай 

` (t0) 27 П v1 | Uo eua we. 
: Maus шшш yar Qw) € іші «4 

1+4 9- +3 4 
DI аа. | < 
Ls 


5 -— Thus +@т)+о 
t" жз q^ f£Gr)«o, «(иту = n-i 


фот) = fer n>1 





ch.s $2 


—- 


соте? 


сене + LA +e) 4 gen 





14\ | 
E 2 — 
(z*)(-2) = e г E 2* Б т | 
— nml 0-14 ! 
xs ge ga 7" Thus EMT) 20, и < 4 
& (nr! 2-І, nes 
Е 
t E^ + zz Thu 

~~ гене x ( — 
lS 20. ч Ы иг) ni 
8 AZ ($) - £0. {I 440M сот... PO 

а Се B | 

+ 
= Pe e? Tn 2 С s + соте"? 
та = + 


СИ 


ЕЗ 





oe 00 СӨ ( 


^-o ° Now ocn = 2 ¢ (nT ғаз) 
$e) к £^ | 


Thus z (eet eto ) = F( E) " F (s eT) 


16 6) From probke 3, 3 


z (тат) z sm (4T) =F) 51 
| 4572505 CAT) 41 real. 


Nowusins ром fom above 
= 
x (e Bt yy (u£)) - ze"? зм (AT) 
| gte-*6 T. 29 с- ЁТ се (ар) + f 
-- gel emia) | ber pl» её Г 
— —— —— — — татты 
z>- дес ВТ GG T) + e* PT 


Gr Із rl >4 


Sec 75.7 сезді, nu egi. 


| 

үш FO {(от\ £00), {OT , ctam . 
29 # z~ za 

малар both sides by 

by z^ 


— [ш> R 
т от dwide both sides 


B — 
РӨ" Fa ОЙ "EM ге) ү 
| et" zor е” 33" 


tg О qq CH. ON һут) 











29 * 1 UNI EIKT — ecco — 7774 
z> 73 
Раму brh sides of the preceding by 1, and 


Е А119 


кеуде both sues around | ео, Rove, 
Teste ‚ the vier Side Кем by «сем. Pub 
Z> Re, даре“ ido. Recall Hat 


4T 

ыт — 
A, E <f Кеб! ` xo жиі 
| 2 lost € cme =l ГЄ M-i 


This Upon inte rabuon , АЙ the bens h the 
Series on Хе misht —>0 “мар? Ме one with 


(ит) 
a Wwe have di § Fae” de = 
ыс "n Rott dey fe! =Ro 
Ree = бир. We Can 
a to any Closed Contour [ying 


nthe domain je> R provided the contour encloses 
fel=@ . (See princip.  depemation of contours) | 





chs. Р.54 













ша 
| СИСТ 
| x Mes 2 20 j 2 істі -1 4 tbt — 
| ا‎ us (= - 1 = с (ит) 
2-1 
el өз Ты. 
N eed Ж (i) > - wg E Lee Lue 
-. { 
Ё (+=) Ы q (ит), 4 (nT) = -4 п>4 
(ит) 20, n sO, 
ve “AT 
h (ит) - Qu жа > = £ (ет) a( (n <) a) 


Там K=O 


— 1 а (@-ют) Te (һ-ӨТ 15 «1 


| then 627 кут) 29. 6-1 
ths hint) > 75 ir -= 3 ((n-12)T) 
| Gar k: t 
“4 fec 
hone = rit j 


yalucs of argument yh the сим. 
x! 
=" в is 
(n Jens — 


n h (ит) 2 (24 . be = “ae dz 


\21- 2 < 


| 
ran 


TE a 
la G- е a : r 
us — Тиһағаі фени. "(в a adita 
On -д а” | ^ nU! 5 
: КОШ 2-1 "een (^) کے‎ Ам, 


mmm‏ سے مسا س 


| (0 *6 SE шл! 
і 
| 


со = -U 
daro f д е^ du 
| (tty = * (A * е4 du 
Jt А” 4% — - f: yr 
intepate by puts 1; 9 = £9 3 


-4 = 
Fu, ga ‚ 4€s EU дї 


—ы—— 


оо со 
rem wet { ез sut gs 
o 
д 





ел 
x -4,,7-! 
| Vanishes . ° (ен) - ef e U ж 
at both upper and l оша” bits | — — — 
Mie = r pon 
D nOD e уға t echas s foe utn = t 


522 2. r (3) + 2 (2) = 
U cho нші of a T [Asini formula of aj 


p Cnt «n rn) = (m (n-) г (т-а) = (n) (N-D n-d г(п-2) 
= (n) (т-) m-a Cn-3) Г €n-3). - 


= (яз Qr M-d- En - 0-91 Cn E. et) = п) 
| سس سے‎ Z O — — — ` 


re) 








i 

ы mue 4 X 

^ О tn + Fis 
eo ж! Er 

= | { Жошы 
T = 6 28а 3743 

га 22 va Не ave equal 
2) [4.< 





Scc 5.4 tont! 





| a 7 её“ - Z = Ем |=) >= 
| (prob 4) z-eg 
Е = e'l? = ate (ша) 
| FII [zl 7o 
2 e^t - L б F(w) & Сш) dw (я-а) 
— FF ERE 2-"( — — 
г [+ rs T 
G ), i — - ê <— 
"da Фе 4- MWM 


lwl =f Use Cauchy — Formula 


| tla 
| (b) We have 2 [FTE] € 
! thus, usin4 prob ler (16 2) have: av 


2 [ £z ert Teg p (Get) s e 
r (Ew) | 

24 5 ) =O, (o - 2. 

ih f е erm) =e 2 e Z trance, ATUM aleve 

Z (f (tem) 7 -33 FEN 0, Use Eqn S, 8-7) 
= (вту = = а -z fl), Thus 

=i fT = x F-a, (д -2 2M =0 
127 E 50 a Е (=) (e-aj=Q + 


оғ = ilm 
: жа езі NN 


ze 
ane, 








— — — — — 
— ل — — — 
— — — — 
— — 


с 5.8 


22) у - 
Cons $ (4421) - $ (Е+Т) + £) =o 
put t-nT, тег, BZ LH TER 
Z FUAT) zr(a-z404, 

! ж., 


See 5.$ -7 


2 <(++әт)= >з к (9 - 2* (5) ~- z £64 z'Fa-z-z 

: Se SLY -8 
Thus have tating Y Frans form of 

2 Жазэт - € +7) +46) 7o . we have thd: 
Bt р - а-а-а РОР 423+ БО 2 О 

FI) (ar-a N~ es, PR. =. 

‚ Eneo 22 At] 27-ғғ) 


Now Use — factions 5 
1 | 








E Е E AEN -і 
| 2 I ma z - (1858) z- гі) 
$ > a 
—— ИА an _ _; -n 
4/32 = )® (iet) | note oett 
Of Z? Is zero 


е 
та (3, (0^ C8) 2 NR 
WE CRY (зау 


Thus | 2% = 249) шщ (ү -n = Е@) 


" 





z E 


ji thu re) = рыша ме: tari Ta 


* ЕУ 





—— — — 


| CO ROSS cout iol 
23} £ Lt+ ar) -£(tIT - fF (E) =O 


t Т-4, FF 
Take Е trans form of the above из (5.8-2) 


(5. 5-7) 
E | (2*ra@-2)- =Е(3) - ЗЕ (ж) =O 
fU = * 


— — t-z- <0 
(2? 2-2) Ету 
Р (=) 2/3 {з 
(ж-2) Z+) 
> 
ж 2 — * 
da =. KS = LU ef x^ 
ағ a Ш әз Ж 
| : Jo 
Fin: > 


sn ‚ adding t two abwe —— 


3 — 2" кере ` Thus £(020 Су" 
| Фп) - 2. С) ned 
3 3 





o Consider (е. T)- “(6 at. 


| Put tant 
take т. | Qet И 


| е(тей- EER., Take the 
| * : transform оф beth sides Of: 4(++Т)-4(=$. 
From лм 1 in text, t= = са 


| ALSO Prony (3-7), + інісі я С-г ^ 


| ZF- LA 

Thus oet ЕЕ@ - #- БО =_= _ edi | 

Tene · 5° ve for FG)‏ چ 
СЕ к _ |‏ 


— (z-»5 
ze = L2OWwesaw"'4 MN 4 Алы 





-------------- 


| — -— See SF cnt Ё = 


prob. 2% (оу! 4 





t E = L 32ا‎ 6,43 
2-1) za Ф НЗ L +34 1. 
қар steam 
= J 
— I> 443 Lor S1. 
2 23° Z 914 2729 
È 
— 2124 +! 
ТЫ t “аз 23 
| 


Адну the two preceding senes we have: 


eo 
үш > = = Cn ~ - 
Р (= E OE Си = {+ eo 0 
Thus Ситу = C(n) = 4 Minne cmd 
— Ест 


asf We need te Solve 
ог £ (nt (п) «n* 
| Consider 


fim = Co). n 
With $ to «D 
£(tr T)- Cty = Ф 


Where t= nv, 


бө k of both sider 
А 5 ~4uarions Recall that я (+3 – 


{слу “= diro 8%). Also (f(«) 


от  Е@ -а гы” - € FG) Thus trans forming 


have: ZF - F(t) > =) (a+ ev FC39- O (et 
(%-03 gee . 
Pecal TORT lt 2w ЗИ 4+3 t 


(uo ° - — aw — ‚кшз, 
Di ffernbike agains 


2.2 3 3.31 г 
— И е 
— — 


6.5-% үҙ: 
— (№ 


to ke сеуле 








Fere | 





As. Р.40 


------------ 


eee SF А о E 


| 
| asl оғы? 
| 
| 
| 


ei гүр, bl BOE: 


= (o 


` Now Е (2) - = + г. . lA se +his series AU 
(®- d (2-0)* 


E: M . 1 + 
кез а Jii а ع‎ ) e 
x E! СЕЕ 

е? + — E 


oe Cn 
| 552 - 3^ ° Ke z Mendy ny pos 
— һ->)0 ү „| П>з 
| n-3)0j> > 

| Thus. & in) = ر‎ nz3; and — | | 


Al ned Z Г- qs el, — | <o 


| From Ean (5.8 - -8) Ё (nea = Zi(n«) - 
| 2. 2. ~ Pat 
Е: 11%) - = le - ZL,. Nol Bln = Г (a) 

Fim gen (5,5-7? lar > 2 im): Е7(9-т0 
This transforming the эм difference 5H wA ure 
have: - [=* IŒ -z> ls -wá] +З [= 1 (з) -#& f 
‚ (=) =0 

гез [-z* 52-0] + т> A + xd, -3#& ко 

Solr this fov т 

фе Ta) = =), 3-2 (o. + ZEL _ % Гео-з0%41 

TE>- 3E +1 Z>-324/ 















а — — — er 
ö— —— — — — — 


E e M ыы 
ee — — — 


Section m$ 





abl синф 
| 
| (h) Іп teroth mesh: - 
| ( -(, 70 c eerta 
| - to tile : , PAL, 
| [9 = ж [ =6 Blo + 36-5 | 2L [z-+-= 
Ф  7-3*4 2%-3241 - 
- 4 Ф ~ 1+ E 
| ( ( £y) E 
4%-3%41 
(С) From the above ?(z- (м £N #2 - ЖЕ 
Now x (=- 2)+z(t- E. Е 


vaz 
7 2.2 -zg ° pes - Ea, 
| Tg The sane as this i 


We need ~ Я 
| to 
"7370 | 


M И + 1 
First Con sider : 2. 


ЛЕ”! (ғ) (-à) ‚ Refer + problem 0 
=*-2 (З\гзу Take Е пт, тү. $ 
| let lash (a) 2 | оз сөзі (3) 
: 2. 


| Tisi 2” e-e = ĉl Cosh (an) 


Net : 2-23 æti 
Мек Consider: let гекке dA 


— — 
2 о Uhra- smh'a = 4 

: : ж" ESI LET 2. Simha = /ғ/2 | 
Re ter to регірісм S f$. (SPA. (an) 





-i 
2 2*2*3 2+ cS, 
бо: с тен * к. losha 


ev E ECT E Ia‏ د ي د 





п o eun 55 0Д50950525-- = 
| Prob . „на 
| Thus using the preceding * 
| a + (+ x = lo 
| t 2 EY = (és \ «yn, (ап) 
b REL E 
| (Er ) 
Finally сом مام‎ + кое ия сезе”. 
~i 
E Ез 
12. E 
2 *-2. Gs +4 


|, ре (an) «(E = =. ) <и^А (an) Where a= dash (ауы 
Vši 


| n унго ао t (1-Е) дА (ау) | Боса 
В VF) 
С-ро) | 
Весе тг, To The хеми 04 the problem, we have 
ly (зек. у zly- , thus: 
кш ауа (= p smh (ay) 
l Vslr у 
ане узар an t 


МЕ fa 





{ 
{ 
3 
| 


UL» = (о Бы (»-ғ 


precedins {ос we have: 


Е 
lo 
E. = ۾ ا‎ ys (242 unkav - omh a v-a] 
Lo 2 T | 
9+2.) Sinh АУ -Smh aW) 


chs. Р.45 





уУъ}— — — — — — — — — — 
------------------ 


% вес 5.8 prob 27 


‘part a’ 
syms Tnzayb ` 
y=ztrans(exp(a*n*T)) — „ош. % this prosman 
pretty (y) enphys the тым 
— Meth Toolbox 
| st 
check1ziztrans 
(y) "ATLAS | 
рап с 
check2-iztrans(exp(1/2)) 
>> зес5 8prob27 
ans = 
part a 
ү = 
z/exp (a* T) / (z/exp (a* T) -1) 
2 
оғ: < / 2. \ 
expla Т) i-------- - il 
\ехр (а T) / 
апв - 
part b 
checkl = 


exp (a*T)^n 


ans = 


part c 


check2 z 


1/n! 





chs. Р.44 


к о 2. г n>N 
NX bn 1 =0”, want ПХ fo 
эў > п>уй se Tae nN 
where М IS any integer > VY 
(bl R this sequence has a limit it mast be o 


_ pon-nesative real lo, Then іп” ur (тт) - b| <6 for 


һум. Suppo n |6 even, n^ aso (1T) - 
Te» Innb] > n*-b . Then we regure 
for even v, nv-b < © for N?N., Rut the 


left sido ot ths, y-b grows without bound as 
n=» © and will e2xeced ANY preassaned Value €, 
Thus the sequence does not have a link and Mut div. 
Ne w must show Sequence does not diverge +o со Я 

For длу м 79 оо Tune n ae |< 

i n 7N. Bur с n is odd ү а ( E) =O. 
| eo т — © "> х foc YA м w hich 1С \мрр<сЬ]е, 
: a\ - И <и; the orisinal yatuc с де Senerak the $e guene’ 

NM 20-0, 2;,-€, 22-7 Със , none 

24 arte dtc] te, etc. We Know: lanl < 


for ann. Now tonsider the seguence — 
Using C о, 6, € t£ з... These elements 
are Zo, ү, a, ёз ``. Where Zi €», `` were 

ере rated Using с. Sinto [anl > len! ше Know 


that (2,1 <2, Thus the Seg uen oc derwed using 


б =. does not div to œ and С must he «л the 
Handelbrot sæt. 


a D Tey С=-1, Zo = 0,4, 2-1, а = О, 232 را‎ 

au qn afe ether о or ~t, The sequence does | 
nor diverge TO c ands, -i is м the Mandclbyvot set | 
Now try ті, ?9o- 0, č! ті, 22-2 2, 23-2 5, 
Since 7375, 23272 it follows that C=! not * 


the set. 





ö— — — e ú — — — — —— — 


з 
| (0) дели that -:2 is ih the Mandelbrot «Л. 
We lave proved that atl punts Satis fying Ic] > 2, 
ate not in the M set. 


С Append, Chap S, өті 


| 
| 
| 
| 
Thewfore every neish Lordood о + 


Е 5-2 must отр at least punt not th the 


Mandelbrot set, and at Least one point [2 = -a| 
o Же set. | Thus, (“е defimbign о f£ boundar ў 
pont) zz-2 je a, boundary point of the 


Мапе Шо set. 
А] Жыр > Ви, pow Жаға > Zep *C = Xe Cim] 
Enapt2> Ene, € = Вива «Үс. Thus 

Ene 29^ = Znep = Zn, ond: nimp = Zn 

where mzo (5 awi mteser , Since. lanl is 
fue, |% nome | M wire Ax yn бузу тату Y 

| large and the Seque 744%.” | 


| does лог diverse do оо . Thus c must belons 
Xo the Mandel brot Set : | 
Аһ example: take Cab. %-0 B= t, 


ә т , ғ 
тъ et = -1+, #з = (-1I ti) +i +b, 


34 = -1+ same AS 22 


5. Nxt P4. 





th 5. f.46 


— MÀ پت‎ е ——_——————————————-—-——+җ 


Apre сар 5 


ф > for ргоріеті50, appendix to chap 5 

format long 

kkz1; 

while kk»0 2 . 
czinput(the value of c) m р at ы inp L or „444444 { 

птах=1000; 

}=1; 

2=0; 

921; 

while ј<= птах 

z-z^2*C; 

if аБз(2)>2 
disp(not in the set');disp( number of iterations’); disp(i) 
ч=0; 
break 

eise 
FI; 

end 

end 

Қа) 















part b) | 
nez 
after 22 
terario д) 5 
an) >2. 
+ 
с=.444144{ 
Фо this | 
© not 
№ set. 





аіѕр(іп the set');disp( number of iterations was’); disp(j-1) 
else 
end 


kkzinput('input a neg number to stop, a pos. to continue") 
end 


с) Т ум СУ Ч +. 3594 ih the 
Above progran, it wall indicat that this: 
Kumber Js most liKe[Y "и the xt” Te you жу 
C= AA.SS gi 1^ the above Prooram tind $ 

not in сей. Now experiffent with diferent 


Values on the line Co ^ ne cin the two û bov <. 
points. You fand that 274+ 6.597187 t IA 


Sei wWle .374,,361%966 15 m. the set. | 
Thus € boundary poit must 14 near these 2 Values, 
% for problem5d , appendix to chap 5 | 
d) kkz1; . 
while kk>0 А : 
c=input('the value of cz) %- USE .99L here 
птах=10; at the 
j=1; pron ot , 
2=0 


while <= nmax 
j 


272.^2+с 

b: 
5 The table 
end le Успен 


kk=input(input a neg number to stop, а pos. to continue") 
end 





chs. Р-47 


©] 


% for problem 6 а) in appendix to chap 5 
tic 
cr-linspace(-2.25,.75,512); 
ci-linspace(0, 1.5,256); 
(Сг, Cil» meshgrid(cr.ci); 
с=Сгн*Сї; 
nmax-200, 
Ет: 
т-0; 
while j<= птах 

Ck-abs(z)«-2; 
ck=1*ck; 

222.*2.^СК+С.*СК; 

jet 

end 


dkz-1*ck; 


p»pcolor(cr,ci, dk); 
set(p,'EdgeColon','none');colormap(gray) 
axis({-2.25 .75 -1.5 1.51); ;hold on; 
p=pcolor(cr,-ci,dk), colormap(gray) 
set(p,'EdgeColor’,'none’) 

toc 


% for problem 6 b) in appendix to chap 5 
clear 
tic 
сг=йпѕрасе(0,.5,512); 
ci-linspace(0,.5,256); 
(Ст, Cij-meshgrid(cr,ci); 
c-Cr*i*Ci; 
nmax=200; 
Ft 
z-0; 
while j«z nmax 

ck-abs(z)«-2; 
ckz1*ck; 

z-z."z^ck*c.*ck; 

ЕН; 

end 
dk--1*ck; 
p-pcolor(cr,ci, dk), 
set(p,'EdgeColor''none');cotormap(gray) 


toc 


{тонге ол Next ME, 
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Appendix Chap 5 
(b 6 b) tontinued, 





0.5 пении 


0.45 MES 








0 ЖА 0.2 0.3 0.4 05 
Ға) Wed de, “we have 2:2 Bote, Zv „ (22+) жс 
z4% (Ro te) +e te >... ete. This <ефИелсе- does not 
dwerge to 99. Now put ~¥o in plate of to th th 
len preceding ex.pressions ‚ (Ме generate the заме Sequence , 
i Сима does not diverse to (ey, Thus -#о is tin the өтт Set 








xj We take c =O, o% 
| Zo = to, =2," | 
Е е ie б Жы а, 23 248 | | 
= Zo) ‚ We regure lanl <o д 45 
л: . 
~ о, e% [o | < 1 . Thus our Зима seb 
fe c-o is the due [el «4 . The boundary rs 


аі = 1 Which 16 a smooth curve (not 
sex). — 








| m —— —————————À 


Ch s, P.99 


— — — Балам сша» Ын а Е РИА 
—— = 


i3] Accordi to Кайа: 7 obtain a connected 

| Cited Julia set, С must lie [A tle Mandellotot 
| Spt, Now 4564 MN AMS и Arue оС, and 
Anakin) Zo =0, We have += С, @22C4¢, 
аъ - (Сә«Учс ote, ТИК sequente does pot 
diverse фо оо фа it 6 precisely + Seguent 

udto ge ic c les m th Напо set. 
This ё=о lies in the filled Julia <F Corresponding | 
to a value of С м the Mandelmot set. 









2 + 
g а С 


a. t [2777 
го) to = 1+(1-+с) 2, (сез 
2- vea (1-40, (1-2с) 


= tC = it (lad! 
Note 2, — o, simlarly та, = — ete, 

All the elertents of thu sequence are (dental 
It does not diverse to оо, Se It (i-t 
Goh values ) must fie in the Lite Ju 





‚ “- 
lia ct Toc с. 


ДМ 


Ch Ss. P.100 


6 


Residues and Their Use in 
Integration 








ö— — — — — — — — — — — 


ection $51 





“The {un ct вл; Теле 4 4 +2 -0 з 
г ED m 
iex | n isolated Singular point at za, 
* th 16 the only singular point enclosed bs с 
Тре residue IS & khe ое of- (г-у! Note | 


that ATA) is analytic at B= E Thus tbe 
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11 

$ figure for problem * Sec 6.10 
clear 
x=linspace (-4, 4,600); 
for 11-1:600 

if abs(x(jj))«-1 

у(33)=1; 

else y(jj)20 

end 
end 


w-hilbert(y); 
plot (x, imag (w},x, real (w) ) F 


text{-.5,-1,'the Hilbert transform" }) 
text(-2,.5,'the pulse g(t)') 
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€ solution to problem 18, section 6.11 
$give gamma function of the complex argument .1+iY 
$where Y varies . 
clear 
global z 
Y=linspace {-3, 3,100}; 
=.1+1*Ү; 
2-2%1; 
$we will compute сатта (2+1), 
$then will use gamma(z)=gamma(z+1)/z 
m=length(Z); 
for k-l:m 
z-Z(k); 
GAM-quad8 ('gamc',eps,1, .0001)+quad8 ('gamc',1,20); 
splitting integration into 2 parts gives better 
$accurNacy.Put lower limit as eps, not zero 
$as some matlab versions will not yield O*complex, 
2=7-1; 
gammaans (К) =САМ/2; 
end 
г=геа1 (даптаапв); xx=imag (gammaans) ; 
plot (Y,abs(gammaans}, 'LineWidth',1.5);hold on 
plot (Y,rjzhold оп; plot(Y,xx,'LineWidth',1.1);grid 
xlabel ('y=Imag(z)'});ylabel('\Gamma(.i+iy)') 
text (.65,1.5, 'magnitude');text(-.75,-3,'imag part!); 
text (-.75,.25, 'real part') 
title('Figure 6.11-2 \Gamma(.itiy) vs. у!) 


function yy-gamc(t) 


global z 


% remember to have global statement in main program. 
yy-t.^(z-1).*exp(-t); 
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£(-3) is >0 , (ме 15 умным of £09 T 
Lins e%-220 х=. 032, p Эй 
Lis 2- 2.4042 = . 613 Which is positive, 4» 


Сот -3 4 %,43 $ iQ zo has ho golu Fma . You 
Can also «еек arrwe ah same result 
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= = =) оз, фа о 
: о © 
е -38, =o Sine (e*) = ез zo 
-. & 
c) ,-6-аг 
r4 
0 
0. 6487 
1 7183 
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theta=linspace (0, 2*pi, 100); 

thetap-[0 pi/2 pi 3*pi/2] 

z-3*exp(i*theta); 

zp-3*exp(i*thetap); 
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TU zi 2 Қ 
The preceding 15 tre desired result 
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Chap а; Sec 7. 2- 
—— oles at oti 2. 
($) CSN (st) з. t, tvone 


ІЛ ГИР. Sinple poles on Mug. axis 2, 


2j Е — poles -|,-2. 
5ғ)2(5%35%%) Sti ) (5+1) (5+2) 
Nore i^ nhplanc, All ій legt halt. do [оола | 
3 — | at -1, t. | 
(sco 647 VESTE рше 
Thus | unbounded | 


4). 44541 - | 
344541 <0, — - 1 Ano 


1 {110° ti /2%09% тық 
|; Tre are è poles m right 


и? = Yule plane 2. (unbounded | 






5)| s-i m 5-1 
— (Sst) (5-4) (6%5%0057%5%1) 


м - 
S + StI +O зл ume = 


T | 
The poles of the aven AxpwessioN Are all (^ 


|а” half plane. Thus [bounded | 


6} = - = 2 
СИ т $945 Le $4} = > sat 
Елі ^. Ss" es" ES] 55-; 


The <xgression il is analytic at $ =/ 
mI 
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Chap A Sec "1. 9. continues * 
el lon 


Th poles of Sa) ave the me of 
55-І 


<$-, =0 Acet 65-1. E ій” 472° 





roots o4 


55-1>0 FA 
There ave 7 roots ih pt. 


Thus рае plane 


aj 55-55; =o 


16-129 


Guadvabic Pornuls, 1. Е 
S X өл S'- -/ 
e ЗАМ, S-i 
Thus. с үд, : | — . No 
5%-5%і G+) (S4 0) (5—0) 
pes ve vb МАҒ phne, therefore bounded 
$] Sr 6541-0, Lr s, and Sr le the 2 


roots. 615649 -Ё + ыш 


Consider B 20 . first А 55АМС P 22, The А 


S j Sw = - ъ Жы 
Bs У-1` ве т < р 
Thus loth mors ave negative real. Poles ave 4и 


lett half Of $ plane . Funchiow 15 bounded. Now 
Assume о < в < % . 


Then 5,9. = — tiv B ъ 
This has мо. real part. Thus goles in = ha (9) 
E ( Je Wap ot 
S рим. Punon К bounded, . Tf 
& =0, poles avc On imag. axis Gad are simple 524. 
Thus for bzo “ондан of tIS ounde⸗ oe 


n 7, Раф 


gj ant Chap sec 71.2, @ont'h 


| Now take 22 
S,, $+ Ka um + [£^ Е First Assuric 


BS -№ . TAUS (87-1 = [Ё | and 


Si and Sa arw poth positive pal. Poles are 
m re hag plane, Function not bounded. 

Мем assune 5 <0 but -2 < В <o, 

Si, Sw * sÈ + СЕ 7. Both valucs 
һауе (posi hve Aal parts. ~” Poles ar in rt. 
үші of s plane. Funchow f(t not bounded. 
(i. da 40905674 31, Sa ? E ti ү-(# ус 
Both poe are ih lett half of S planc, bet 
decanns осоо. Te 870 SSF +, 
Gek  oSellenins of Sirel anphimde (лю growth 
ov ем). 14 -2<8<0, then s, =н) 
(осал Misk hat of sS plane. Get 


Arow т hs OScillations , Thus. -3< 5 <0 — 


| i 10 <ẹ<2 Яеса\ 1 и), 


| 5-0, ud anp tude | 
a} part ©) marainaiy unstable (poies at tt, simple) 
pat QD o аме , part Gu) unstable , (policat 2) 


, | part М unstable 
part X Sraide, part VÀ unstable , 2 Pe in nh, 
pet Và, mapali unstable, («тиіс pola on inas. айў 


ep .. ges 





Sec 

го 72 Е 
% problem 10 вес7.2, remove $ where needed 
$ part а 

num-[1 1]; 

den=[1 -10 -5 4 31; 

pzmap (num, den) 


$ part b 
numi-z[1]; 
deni- [1 21 1 1]; 
% pzmap (num1,denl) 


$ part c 

num2-[1i]; 

den2- [1 10 36 70 75]; 
$pzmap (num2, den2) 


$ part d 

num3={1 11; 
den3-[1 10 5 4 3]; 
$ roots (den3) 

$ pzmap (num3, den3) 
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оо un bounded А 
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Pole-Zero Мар 
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Imaginary Axis 


-41.5 -i 


0.5 0 
Real Axis 


Pole-Zero Map 











| All poles v КИР. 
15 ^ stable 
-2 
6 5 4 3 2 1 
Real Axis Pole-Zero Map 
0.8 
J) тем od 04 pert td) : 


145105 root? | 


5.0795 + 0.69521 
0.0795 - 0.69521 





Imaginary Axis 
А о 
о № 
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Takes 
п) that Xu) = — 00 Thus 


Mis cu c BM = |L sùn (34) 
ADAE Cad 


Note У (5) has poles of 2 order г” ізі 
12\ Take Ki = 8S | thus x = 
=. ^ 


5 ез 
z Si lei Б anobbe r possibili ty: 


Tace x = fc { =] > ae wil hax pole 24 ov(er at 5-0 
23} > PAM = Vis) f m x &-T) И б-т) & "di 
| _ Е 
B2 t ф-т. Vis) = (Е m хі) 7 (Еу е -s(t jn 


* xu) e? ear UTI онат XO 


ST 
y/x > me?" | дал fer ФАИС. d 
© [NE eis T 
وو‎ 
| Ale |у X dear T Y(t) 


VO . А, Yis -о-57 (с peat а) 
X ts) B Жз) 


© „уз „ A erT But X9 =) 














(4) T factor 2” ST t presenta а delay of T 
Hite unts in tte сіре". TE te ди%ри# is pounded, 
dam delavns it will not affect its boudedness, 
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Chap 7, Sec 1.2, Continucel А 


14] па кку+а44 = xit) 


A) 
Take Laplace Tens forms of loth sides : 
smn YO + у) 7 sYis) = Xs 

у 24 


X : ms + (STK 





{ 
p) Need poles, іє «#0, 87 р+к 
<*> - іи, S= tt Е (sinple poks 
on мая. axis) Marsinally Unstable, 


- " { poles : 
ос ——— — — 
lf «қо в mart a ҮЗ 


ms +o $ +14 20 S" А $ + * 20 


д 


р: S.S. E (@У- еу ОЮ: 


values, "I ut neoative real parts. 
ты 81) Se = + Cra AERA 
or S, Sac € NOCH = ys Е 
IS Ar (n = № + е $ Аль (0) qoe 
lake Laplate Frans frm n both sides 

Vid = Vols + El L Vols) 


= $ = 
Vi L S =-® 


РА 
It L70,R?? pole is i^ legt 
half of S plane. System.is stable, 


dew, о 1.27 


Chapa, sec 7.2. 
iG (co) € = Lal 4 
Vc Рт; + eA) 
O= L E ЛА ar 
c i$ (la-tiJ dt -ta RL 
Таке Laplace Trans fons оф beth Sides, boh 


Cuatro s ; 
ИЯ = 251, eL [T E 
Û = Ia - Т, 1-69 Rd 
S 


с 
From the — O$ these, ot? 
due Of Gs 5<ғ4) 
Use this th He frst: 


y=- LSI, + zt — di 
SE ;-5с/24 


V (1-5 ст.4) ~ 1, кола +1 (sega) -T 
5< sc 





КЕТЕСІЗ 
V Gas )C-sce )- R,- 
(b) Find Poles. es LCS RA - RA = с 
or CR +L -0 Soutcows 
Рас ¿c 


S. + 1] RT e 1< | 
2R4C 2 кас) Ze Ы аф Vi 

or 5 = — ti V 6 ү" T 
zR4c zo (en) тут. Үл 
l^ ether Case, + he real part of the roots 


i“ postwe амі thus the poles are in the risht 
halt 0€ the s Plane. 9 sysFen unstable 


opt, _ : (3o 


Chap? вес 1.2 
16 ©) 
т, (5) = y (5) & (5) 
Supp ose zm d 


or 2 Ка Co» у.с 
e Rd. = 
Fron pet (b)  +his Means т.е”) у l = 
[Peles og «91 „—› 3 264 =! £e) 


A. = = VO aye a 
res, рок; АТТА 

МД, will ynclude terns — ot Вад * 35 

which are osGllahons Hat 

tihe n е Е Jere) (өз i 


G6 |: 


Simi DL — L <--- 
Г ус?” үс [e Rei 


poles 


row £xponentially in 


then Gon peak Ф), poies ор Gi) ace af 
5- $ 

2842 + (rue) LC 
the pols of ду) Are г. и. Р 
Д. = 2 ү ls) ед Ex Which leads Фо 

at poles, 

M + үг үү 

— Of бом. et Err = Иавае )7 ut 
w hich 


3007 — eApohewbullY з 4 cte, 


Chop | | | PS) 


бес 7.3 
) BS) + 3452435 476 
Scl) 
В = А+ = -U - ESE 
A T 
- +, VO 16 ц;-о a + у" 


= eX stat L andy GAL 
; b rth ^e gat ive, hot 1 >u) 


Ure 





Cnish‏ اهم نه 


om hue 
AM В (35) = 17 


on arc 
А mahis) اا‎ 


cubit 
poly 





So teak Де 049 Bis) = — АТ 


numan ef erosa rhp = т -[5] 
zr 
systen 1$ unstable» Роів-2его Мар 
25 


€ probl іп sec 7.3 
num=[1 2]; 

den-[1 1 3 16]; 
pzmap (num, den) 
roots (den) 


Pul fer fe pecs | 





[V гое?з ар denny, беу 
-2.4467 
0.7233 + 2.45281 . 
0.7233 - 2.45281 
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sec 7.3 
bak of В(5) = 5%5%35 4254) 
oO 


S = 4 3 t Қ 
Вии 2 (97-(90- 50 + AL + | 


* 3 
را 0024-30 ل‎ y= -w t2 








н-9, г“ 2,043120 
wry = 5%. [04-4 
2- 
у= wW 4-47) | 
у чо к 
staat „2-9, уг. 


if wis larg and positive 
= U is lage ard posrhve, y 2 Nodtve | 


and || wy 
arc 





ай thn lees д 89Ь- s 

onthe are m S plane 

4N045B 2 4*7 = 497 

oo Фе Ae GAA B (s) = = 40-47 = о 
25 No Аде и =O Ил ГИР. 








Si sten 1% <Га | 
ad for ble) ; Pole-Zero Мар ^ 
% prob2 іп sec 7.3 2 
nume[i O ij; | x 
den-í113 2 1]; A^ 5 
pzmap (num, деп) 1 горе peero 
roots (den) E — | 
КИЕ нек кана — | 
-0.1049 + 1.55251 1 | p 
-0.1049 - 1.55254 Е Грек gol 25 | 
-0.3951 + 0.5058} 7 qi poles Y | | 
-0.3951 - 0.50681 | АТАР x | 
| rs ы iig $4. 33 92 24 0 
| дн м К. И.Р Көзі Axis 
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% prob3 in sec 7.3 

num-[-1]; 

деп= {1 4 6 5 2]; 

% nyquist(num,den);$ use when beta = 
num-([-3]; 

nyquist(num,den); $use when beta- -3 


Nyquist Diagram 
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2 
аа minus i : 

ıs not : 
-0.4 | £n dpsed А 51а ble : 
ЕТ! | 
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-1 ا‎ — — — — 
-1 -0.8 -0.6 -04 4.2 9 92 04 
Real Axis 
Nyquist Diagram 
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imaginary Axis 
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д EOFS $44 25 +25 7257 


$ prob4 іп sec 7.3 

num- [1]; 

den-[1 2 5/2 3/2 1/21; 

$ nyquist(num,den); ж---- pot — 

num-(1 2 5/2 3/2 3/21; 

pzmap (num, den) سے‎ par b 

% the following is useful data for part (с) 

s-i*[0 .1 .2 .3 .4 .5 .6 .7 .8 .91 1.5 2 2.5 3 57 9 10]; 
d-1./(s.^4 %2%в.73 45/2*5s.^243/2*s*1/2 }; 

a= [transpose (s} transpose (а) ] 
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© it GH ha 
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encircled “ші 
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3 ^ 
6426 "55 £3543 
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س2 


H 5 
ال‎ y+ ا‎ = 
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$ +5 
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3 t 
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F 
м pole tero мер 
| otf (тён 
2 now that 
Ё this ра 
Ё 4. Zere 
m rhe 
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4 LÀ с | 
. 2- 
locus of S | 
plot of 
МЈ = GH 
| 4 
+ w - a rs closest twice 4 “ы 
The. point T sc rhe 
OS DM $ 
tran hags 2 že 
5 © 
$prob5 sec 7.3 
$ transfer-tf(1,[1 1 i/2],'inputdelay',1);$ use for part a 
$ nyquist (transfer) 
transfer-tf(-1,[1 1 1/2], 'inputdelay',1);%use for part b | 
nyquist (transfer) 
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5-1 96242541 Xr: дара 
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Tis) å 
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1 5 Г. 
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chapan = Sec 7.4 
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stR e 15 + 15%8. 
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> { i 
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Ro lt) - R* Res € = -R е 
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23| takis Laplace transforns: 
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Transfer funetron, Sc | 
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impulse response it trans 5&6 fune, 
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$ problem 25 section 7,4% 

syms 5 t 

answer a-ilaplace (5) 

answer b=ilaplace(s*0) 

answer c-ilaplace((s*-1)^3/s) 

answer d-ilaplace((s^3*s*1)/(s^2«s41]); 
disp('answer d') 


pretty(answer d) 


answer а = 
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{її 


answer b 


Dirac(t) = 59 


answer c = 

РЕ Т.И $e 34 (944664 
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1/2 
Dirac(1, t) - Dirac(t) + exp(- 1/2 t) cos(1/2 3 t) 
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>> 
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positive toor so that 2-0 will have an imase 
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(L) Use nappis W7 Gi 


d lige wih The line soure e 
کے‎ WhO soutu at Z- (Н 

Is Mapped to 

" м — (ене - 


zi VH" 
sins т otiMaes, Set ФМ) 


6 o 7 L | wti: — Thus 1h Z plane 
: ЧЕ W - — j) 

“ні ГТ 

catty ome 


(с) Ф (0,6 -. 1 Шу: Cans C сіз | > 
Can) heey 


=e? = Los — it’ |. Since $7 8$ 
ae VET a 


ie 
— 
lue. charac , У-/1. 
y 


have $a- X Los] 
ы € 







hep & , З 6g 


TY Sec. %% ФИН 






Ay 
faa СА EI 
a. = anla 
и, 0, Ax! 


at . gi а“. 
4% c^ wu)” 
дж = “7 ] i 
Aw ` Aw aj From tables, set 
= ly ida tia а 
кт { 45 aw - A | W-D Ww - Log (и TD 
8 


Now: | T 
L- м 7 Ww 72 W- ТЕ 
— "NES (и -№ 


Thus z= А Гоу!" ты log Gt- w-d Ys 


We will юм use prime. values of 109, wile and 
(wav since they are all analytic in half space 







[nw 70. ‚ Since = { when ум-і ме have: 
L- B, oF ъ= > Losi ` smie 2-0 Wknw-o 
have: , 2 . _ 2%; 
о - л|19%( a — Loot A =й 
y 

s | б) NEU 

ойл. +O 

И, == 

X Ux 20 


7 - 
салына 
de А] w^ dw 
From tables: z— A[2(ut ls i zd B 
+ 


_ | WI jay 
М--1, need 2-0. Use princ. Values A + $4 : 
it = А 13 (-) +8 or В >i (1 - Ап) ч 


chos Р 


Sec. 8.6 и 
5) (о) cont'd 
=, (w+ 
в А а (Wn LOIS "Им. 
L W +! "d еі An) 


Suppose Veo ито bur U <0. 


then lewig itLw z Itu 
(hac. Series «крап 7) 


Thus zz al 3 NLIS + los [ چ‎ Бан 
Чо <и <<1 | Мом as U-POF ІМ the preceding 
we ruie that z — -otio (se Ға 8.8-ю). 
This can only be Satis free А the precede ге 
i G-AM =0 ос Am ro, this Gomplebes the proof, 
(à) In the wine, the complex potential satis fring 
ALL " these boundary — Cork vios 
| W PIRAN. bus " qw? = uv. Log w 
Sec e... prob 4 
Reger to Fan (8.86-23), Assume [2177 f, sec 6.% 
this can happen ае ГЕ Wi>>t ег wj << 1. 


We can eliminate the Seund possiblity wi<<t 
since tit implies that Ree co. We want Je aro 


Thus || >27 ом 2 % zx Ad б\ ez 2w 







f 
4 «Vs 


Thus 16 |21521, ПеҰ?0, ~ T z^" and 
0(92-<7102| TE ый aE |= 
T of т melt Los| Ê grip 
=- QV пе _ 
Thus Ч zs Los| $ |) Ф = m оло [8] - 36 one 


sletch on next ўў. 





C£ ҒЛо 


S (b) өмі 






ф =O 
Streanlives 
marked with arrows 
we ynust 


S (c) 
566 part (b), It Re a <<7, 


have Iw 4. 
Ww] << Thus Los — 
Los [dt ү - 
s twee} ~ 2d [8]. т 
(uw) “Ша Comparisow with Los [4 | 


Thus *2.L 105 y мечет" 
т“. 


аже ене 


Ф (0) < И Loew, 


rm 
-iVi 
1 Vs | Loot) +e [> QC, Thus фа Vo, 
-mx i£ Х<<-1 


j: "e pestem 





— =й Due. 
: us 

dt . E [w- рага 5 mice 
wre 


дк) 
m ev к [vosfe-- Loser "e 


hep ty PTY 


Sec 8.6 фи! 
GUM өне 





~i 
value o£ log sn «Е is ауаны th TH Ww >o 


lt узо, ом = о  threush Positive 


Values. We require that тә і Thus В=С 
Ter Vz OF» and и —» t- , We regu 
that = 


be а to Mpk* жұмыс of form oo +10 
Now Los [9| — itr - eo Q^ w— l- 


Thus A Los E 48 — A Кая не. Thus regure 


M а - E Lo [5] Г 


тү l Finally 


б) у 


W+) +L 


Ku qd =4 


| ме see 
k x that 
PO- -0 те Er 


w) --( -L w-! P t А 

| pos LS | Д = f(t ies 
» Т Wt) 

pluv) ~ R=- 1+ ix ic Los [w4 = 

| - А ол | : — 7 

и i 


Now 04| Wel | = 
Wet 


OAS (м ~ı) — >. ms (а-о - 
(We 1> 
sof (wht aw RÍ ш tow = 
ta Wy 


оі С) T 
were - 


(ws utiv ) 
^" E t -1 aV 
T Us ф = 4 - "т +am Fon " 


hep § PIL 


Sec 8.5 ой 
—s ot, и> 1 


G ©) ОН oe 
(45 
NX и 3 Тал”! ay, — Тол Ot 
іы { и tV ~ =f 
SSS] = > 
- = - Е 
| ! 
las y—ot, -1<И%0<% 


UAV 
thus dW) > po ten! OV 
| Wy 
сона 247 (и,О+) =| lf ші?14 


(A09 9 wi | ші<1. 






[wie] Dl Do. > 

ж- А 4.09 (wk) + 8 where Azar 

We will se branch of (04 with cuts 
and ТАПСЫЗ real i£ 


as shown w^ w Pane, 
у-0, из €. Thus | &(w^-ic) Will be analytic 


in haf plane Inw?0O, _„ 






Sec 8.8 Финк 


(^) инд. 2- AloS(w*- к“) + В 


let Az Arts Ат, Be Beti Вт 
ъ «hr ri Ат) logtw- i) + Brei Br 
let УО, ADO, ц оо. Ra e vives 2 =œ- 


Thus Атто, Вт = - 1 


Now Jet V-0, и «O, = оо, Requires that 
ж-» wt 


Now Z= А, log wi) + Re -L 
e и < К, у-о 


„ Ar Los |" че -+ь2пАг + Ве - 0 
id u—> - ص‎ this must yield In@= |, 


thus Ar = * Thus pave Z= L 
т 
Niwit wro Want %50002000 


о - * (roe + ш +Вс-© 
Е > „> Ж * 
ТЕ 2 = - Los (и) ык”) -b -a log К 


— tw -ic] - € 
8 


Wak, 


£o5 (Wirt 


r= -L Losk” 
m 


„нде мар! do = Jes 1% 





Assignment of branch; take cuts So thy 
coincide with boundaries o4 domain (Ste 6,6; 
below) (АК Y 





la 


take We ke (-е d 
AS pos, імадіпасУ 

—— lf у20, ХРО. 

Thus thi hae is 


Mapped into upper 
half of w plane 


Clg ` P14 


SEC $.8 ин 

(Mase of 

Fis 8.9 -12 2. 

with boundary 
| (лиг. 

(ма houndaries as Shown, (ме Can find the. 

Conpkr tenp. for узо. This Can be obtained 

(дәп | — qad In Se 8-5 [put Vi -ИУҙ-і, 

V. 7-01. Thus ме бия: zi iy -t 

л, find G (u) £ Los | $4 


Now W = [i- ex t)'* 


= 4 la 
thas EOS £ Le [Gem] 44 
16) (1- ere) '*+ | 


ler x=0, 9 €/4 «f 


| біз zt bs 1 e 9 | 
т | 7 +1 
Q- ei») “ы, 


ф «Rec 1 


اطا 4 





à for X79, о «Ysí 





ler 1-0, oexX£2 


“+ с | Са M t 
а Т 
(1- €** )"* 31 





45, =A (мем?! 


۳ * 4 Pith | 


де? 7! 
- z= A [we 105+ В 


bep 8, · ЛУ 


Sec, 8.6 cont'd 


814 Contid 
o. y 





let м — Ot thru pos. real values . You should 

бе ZE = ~o +0, 2 is neo. real, 

z= A (w+ [тэш +В. Thus A isreal. Now 
let ұм --l, S heu Lal get Bal «ке los г) = tu 


L = A [1 rimi +В “ылас Thus А = Real В 
reals . —— — 





улей imag, parts 
| - AT = Imes В 








Now Let юр ео through pos, real Values, 
get Дие Фо ia +his heat » Sinte A 
is Кими № be teal We sce (rom t- Куно 








Дух TnasB =0. Since l- АП = Тиле В 
we have Prom above +hat К та. . Also қ-а 
_ тг 
ZA. Finally Z= = [w+los WT tE - Таке 
the principal à; 
Losw = losw it ue Gr logu, pe 
old 8-і Ё 
v d &-о 
| vott © уот Ld 


See probier 1, secg.s $ e ci Los Wy 


thas qr 4 asw which Ve the 
boundarl Соул ыс. 


hep ?26 


Scc 9.8 conte 
о), Gud 
т -L Фози/ 
3 T (tr TPL 
(1ф-лф = Losw, (€ © - 
ф js the aetual potential and 

Achiwe its Мм: and lowest yalues 
on the boundaries , There US no such requirenent 


on V. 
EN 





wW 


must 


(ма loow +1 


2 
КОГТИ, (зе за 
= | [erte * 


ғ(«Ф-тф t] 


т [6 “отчу 





Sec 8.9 Conv! d 


O Lond 24> 
% и RAS = دا ۾‎ 






jy сүймен the cquipetential on which 4-0 
must be the plane Ү-о which 1$ hale way 
leiwen the 2 plates. BY symmetry the 
torresponding № pegative Values 
OL yotranec Must lc th Mırror (Made 2- 

Ж egw potentials havns the corresponding posibive 
yanes [AS Shown iw the examples above) 
The Gyeanlines also exhibit Meror [Mage : 
ehanou, eg. He hehavour of Y=- l, <0 
must be the mirror Imax od the ee ие 
onwhich Wel Yy70. 


£ ars chop 5 
Аян oe 


“ауа potc "SUA 


Chp& = Piy 


9 


Advanced Topics in Infinite 
Series and Products 


sec #./ 


Ж” ti 
) ES AL چ‎ m |6609 wv 4 


n та 


И =- © residues 
ої tla 
soupe ا‎ | epee | 
Sm per] PS Sw (i£) WO 


zl cath (та) | — wth (та) = zm wth (хә) 











^+ чо t e l | 
— = es r + — 
— ibis =, Ya a” 
о» 
{ = T" 
25. mae ^ p D. م‎ wth Te 
eb 
> د‎ 7 E eth (Ча) - 1 + Bath alt 
оо 
zT - T uU. (т EET 
йе NAR Ba (тауа 1. = 17 me со (та) 
2а“ 
9 = = TA Coth Ora) 21 
Asi tay aV 


pass to limit a so ой both Sides. Ta e. 
limit under sumMatin Sion | 


Та 
Мм. me wit = e „ dua пасад (та) - Svo) 
2 д 223829 La~ smh (тго.) 


E hm o. ТТУ sind, (Па) 


ss L Ho ET sich (жа) &2 аЙ Gra) E puteus 
| Норт АРЫУ rue 45/мА (ға) +247 cosh a) 
in __ T? amh cma) дігін 


м >3 те 
aso 21 CTA) + алт coh Та) + 2am*s (ғау Gr |G 


apply L'Hoplfalit tule asain 


ch4, Pl 


Sec 4.], 


clear 
% problem 1 (d} in section 9.1 
a-linspace(.0001,20,100); 
z-a; 
nmax-length(z); 
seriesm=10; 
while (seriesm<=50) 
for kk-1:nmax 
5=0; 
for n=1:seriesm; 
s-1/(n^2*4z(kk)^2)*8s; 
end 
ya (kk) =рі*рі/6; 


sumz (kk)=s; 

end 

plot (2, {sumz)); 
seriesm=seriesm+40; 

hold on 

end 
yi=cosh(pi*z)./sinh(pi*z); 
yl=pi*z.*yl-1; 
у=у1./(2*®.^2); 
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hold on 
x=linspace (0,2.2,1000); 
у2=х+х.^3/3; 
Plot (х,у2);ахіѕ([0 2.2 -8 81) 
hold on А 
title(' prob 3, sec 9.2 Two Approximations to taníz)') 
xlabel( ' z ') 
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grid on 
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%РВОВ 10 SEC 9.3 
clear 
n=10; \ 


zz-.9*exp(i*pi/4); 

р(1) =1+223;у(1)=1; 

for k=2:n 
р(К)=(1+22.^(2^(К-1))).*р(К-1); 
v(kj)=k; 

end 


plot (v,real(p),v,imag(p),v,real(p),'o',v,imag{p),'*"); 
grid; 

xlabel('NUMBER OF TERMS IN PARTIAL PRODUCT') 
ylabel('REAL,IMAGINARY PARTS OF NTH PARTIAL PRODUCT‘) 
text(7.5,1.25,'imaginary part'); 

text(6.2,.7,'real part!) 

infinite product-1./(l-zz) | ; 
text(5.1,1.5,'infinite product = 0.6768 + 1.18461'); 
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$solves prob 4 sec 9.4 
Clear; 
p(1)24/3;w(1)7pi/2; 
for k=2:100; 
p(k)2p(k-1)* (2*k)^2/((2*k-1)* (2*k4*1)); 
12. 
x(k)- 
end 
plotí(x,p,x,w);grid; 
text(1,1.58,'pi/2") 
percent error-100* (pi/2-p(100) ) 
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$solves prob 8 sec 9.4 
ciear all 
hoid off 
z-linspace(0,5,100); 
pi2-(pi/2); 
pz(1-z.^2/pi2^2); 
n=9 
for k-2:n 
рчр.%(1-2.72/((2%%-1)%рі2)72) 


if k==5 ; 
piotí(z,p);axis([-.01,4.9,-3,3]) ;hoid on; 
end 
if k==7 ; 
plot(z,p);axis([-.01,4.9,-3,3]) ;hoid on; 
end 
if k==9 ; plotí(z,p);axis([-.01,4.9,-3,3]); 
hold on; 
end 
end 
zá-zcosíz); 
piotí(z,24);grid on; 
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